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Nationalisation and Competition 


Wirn nationalisation of the electricity supply industry an accomplished fact, 
which neither political party proposes to reverse, it behoves all concerned to make the 
industry operate as efficiently as possible and to work out the appropriate technique of 
management. Like any other form of organisation, nationalisation has its particular 
merits and weaknesses, and perhaps its greatest danger arises from its relative immunity 
from commercial competition. 

In the sheltered climate provided by a State monopoly and with its finances secured 
by a Treasury guarantee the nationalised industry misses, it is suggested, the classical 
spur to efficiency provided by the profit motive. This was certainly the opinion of the 
Herbert Committee which expressed the view that “‘ the less the principle of commercial 
operation is invaded the better it will be for the efficiency of the industry.” 

But is the absence of competition necessarily a concomitant of nationalisation ? 
Those who have had the job of selling electrical service know full well that on its utilisa- 
tion side electricity is far from being the watertight monopoly that outsiders imagine. 
On the contrary, it has to fight hard on its technical and economic merits to secure its 
rightful share of the domestic load and to compete with private generation for the 
industrial load. Even within the framework of the Electricity Boards there are devices 
of what may be called “ technological competition ” and appraisal which can take the 
place of the commercial incentive. One such device is described by Mr. D. J. Bolton 
in the present issue. 

When the paper of which the present calculations are a continuation was read before 
the Institution of Electrical Engineers one of the contributors to the discussion described 
the results as a “ league table.” This suggested an inspiring if somewhat unrealistic 
picture of the various sub-divisions of the industry waiting with bated breath whilst the 
annual calculations were being worked out in order to see their latest position and 
whether they had moved up or down the efficiency ladder. 

Apart from such fanciful speculations, and admitting that the declaration of a 
technical index is never likely to achieve the excitement of football results, there is no 
question that inter-departmental rivalry and emulation can play a real part in keying 
up an industry, once a suitable yardstick has been established. In the generation field 
the blue ribbon of highest efficiency has long been a coveted decoration but distribution 
efficiency has so far defied measurement. Possibly Mr. Bolton’s index will supply this 
long felt want. 
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PUBLIC SUPPLY IMPROVEMENTS 


Elsewhere in this issue we reproduce a statement 
from the Central Electricity Authority showing various 
improvements in the operation of the Authority’s 
system during the year ended 31st March last. We 
think the major importance of the statement lies in 
the interpretation of various figures given. For 
instance, probably to all except those concerned closely 
with the statistics, the fact that the average thermal 
efficiency rose from 23-83 per cent in 1954-55 to 24-35 
per cent in 1955-56 means little more at a glance than 
the fact that some working improvement had been 
achieved. But to be told that this improvement in the 
thermal efficiency figure is equivalent to the saving of 
900,000 tons of coal during the year will enable every- 
body to realise its importance. 

Again it is extremely revealing to be told that the 
consumption of coal in the eight years of nationalisation 
would have been some 23 million tons greater than it 
actually has been, and would have cost £74 million 
more, if the average thermal efficiency had remained 
at the pre-vesting day figure. 

The same reasoning applies to the increase in plant 
availability. It is almost startling to realise that the 
improvement in this respect from 89-6 per cent in 
1954-55 to 93-2 per cent in 1955-56 represents a saving 
of about £40 million which would have had to be 
expended on the plant which would have been necessary 
to achieve the same result without this improvement. 


APPLIED PHYSICS AND ENGINEERING 


Particulars are given in this issue of part-time 
courses in applied physics which are available in York- 
shire by virtue of the efforts of the Yorkshire Council 


for Further Education. Here we would add that 
although physics is regarded as a fundamental or pure 
science there are underlying physical principles in most 
of the engineering technologies. Just as most engineer- 
ing and industrial practice has a basis in more general 
physical principles, so has the more modern technology 
of nuclear engineering. An understanding of these 
basic principles becomes more and more essential as 
old industries develop and new ones emerge and more 
and more can we see the truth of the oft-repeated maxim 
that engineering has its roots in science. There are 
also many specific examples of applied physical know- 
ledge such as in the field of non-destructive testing or 
the widespread development and use of measuring 
instruments of all kinds, both of which nearly always 
mean electrical or near-electrical applications. 


AMERICAN MANUFACTURERS’ ACTION 


Last week we made reference to requests from 
American electrical manufacturers that they should be 
allowed to tender for plant required by the Central 
Electricity Authority. This lends added interest to a 
report from the United States that members of the 
Hydraulic Turbine Section of the American National 
Electrical Manufacturers’ Association have called upon 
their Government to confine the purchase of water 
turbines by its agencies to American manufacturers. 

They say that 75 per cent of the home business of 
members of the Section is derived from Government 
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orders and they demand that the Buy American Act 
should be amended to exclude foreign suppliers of 
hydraulic turbines; they point out that exclusion can be 
(and has been) exercised on “ defence” grounds. The 
manufacturers contend that low wages enable foreign 
makers to outbid American firms, and moreover foreign 
concerns are exempt from various provisions of 
important Federal laws (the nature of which is not 
stated). Foreign competition is held to be affecting 
the American makers’ export trade very considerably. 

It is unlikely that the American Government will 
go so far as to impose any general ban such as is 
suggested, although it may be influenced to stiffen its 
attitude in particular cases. But the demand of the 
turbine manufacturers is rather ill-timed in view of the 
desire of American electrical concerns'to bid for C.E.A. 
requirements. 


FIRST THINGS FIRST 


Over-optimistic hopes of early application of 
scientific discoveries and new engineering techniques 
may do harm in diverting attention from the means of 
meeting immediate needs. So it is with nuclear energy 
when it leads to such questions as that of curtailing or 
modifying the C.E.A. programme of construction of 
steam power stations. Forecasts given at the recent 
World Power Conference indicated that the increase 
in the world demand for energy of all kinds ten years 
hence might be two-fifths of the present figure. 
Towards meeting this demand nuclear fission was not 
expected to contribute more than 1 per cent, for much 
of which Great Britain would no doubt be responsible. 
No more was expected of coal than a 10 per cent 
increase. To help to fill the gap between supply and 
demand in 1965 a substantial contribution was looked 
to from oil (possibly up to 140 per cent increase), mainly 
from the Middle East, where proved reserves amount 
to three-fifths of those of the whole world. 


LANGDALE VALLEY LINES 


During the inquiry held by the Ministries of Fuel 
and Power and of Housing and Local Government 
into the use of overhead lines at Langdale Valley in 
the Lake District, one objection advanced appears to 
have illogical implications. This was to the effect that 
a nationalised body should not demur to paying the 
not inconsiderable expense that would be incurred in 
putting the whole length of the mains extension under- 
ground. Surely, the harm to amenities (if any) would 
have been the same whether a publicly-owned body 
or a commercial company were responsible. 





BLANKETS AND PADS 


The next in our series of illustrated surveys of 

domestic electrical equipment (24th August) will 

deal with blankets and pads. Particulars to be 

given in tabular form will include details of size, 

method of control, colour, material, loading, price, 

purchase tax, etc. On I4th September electric 
cookers will be reviewed. 
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Private 
Generating Plant 


Considerations on its Parallel 


Running with the Public System 


By A. J. ELLISON, B.Sc.(Eng.), A.M.LMech.E., A.M.LE.E.* 


The need for greater fuel efficiency in private industry 
has been frequently stressed in recent years, by the Ridley 
Committee on National Fuel Policy, by the Anglo- 
American Gouncil on Productivity and by the Pilkington 
Committee. The better use of steam has been felt to 
be a line of attack capable of yielding great savings quickly. 
As a result of the various inquiries, the National Industrial 
Fuel Efficiency Service was set up in 1953 to advise 
industry and help to eliminate waste in the use of heat 
and power. Their chief engineer, Mr. L. Clegg, has 
estimated that 900,000 tons of coal per annum could be 
saved by the widespread installation of back-pressure 
generating plant without any new boilers or even modified 
steam plant. 

If an industrial undertaking using low-pressure steam 
installs a back-pressure turbine and electrical generator 
and as a result obtains much more useful output, in heat 
and electricity, from the coal or other fuel burned, the 
problem of how best to use the electrical power immedi- 
ately arises. The electrical power may not be of constant 
magnitude—it will vary in step with the process steam 
demand. The electrical power may be more or less than 
that normally drawn by the factory from the public supply. 
In the latter case it may be possible to segregate part of 
the electrical load of the factory and supply this from the 
local generator. This would be difficult and inconvenient 
and such a load would be unlikely to match at all times the 
power output from the generator. Clearly there would 
have to be some power wastage, a regulator being used to 
cause a proportion of the steam required to ‘by-pass the 
back-pressure turbine at times of low electrical demand. 

Where the electrical power locally produced is greater 
than the factory load there will be a wastage of the surplus 
in the way just described. It is clear that the electrical 
generator should operate in parallel with the electricity 
supply system. By this means the demand of the factory 
on the supply system can be reduced by the maximum 
possible amount at every instant, independent of the factory 
electrical power requirements at that instant, and the 
utmost energy extracted from the fuel burned. Where the 
electrical output exceeds the factory demand the power 
system provides a useful means of transferring the surplus 
to places where it is needed. 

The electricity supply industry tended to discourage such 
installations in the past, partially because of the industry’s 
traditional sales promotion policy. In 1953, however, the 
C.E.A. stated that where the use of private generating 
plant would contravene the provisions of an existing supply 
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One 150 kW and two 300 kW Belliss/B.T.H. engine driven 
alternator sets installed at the Burslem works of Doulton & Co. 
All these sets are motor-paralleled with the public supply system 


agreement, the consumer would be offered a new contract 
which, while reflecting the costs of connection and supply, 
would leave him free to use his private plant to the best 
advantage. A memorandum was issued by the Authority 
in consultation with the Federation of British Industries 
and the National Union of Manufacturers, dealing with the 
technical requirements necessary for the successful 
operation of privately-owned generating plant in parallel 
with the public supply. 


Paralleling Problems 


In the operation of very large private generators in 
parallel with the grid the type of machine and the con- 
ditions of paralleling and operation should be similar to 
those usual in power stations of the C.E.A. In the case 
of medium and small size generators the author considers 
that a much simplified operation, described below, would 
be perfectly satisfactory and should be acceptable to the 
Authority. Simplification is necessary for such generating 
plant firstly because many small industrial firms do not 
employ experienced power station attendants, and secondly 
because constant attendance on the paralleled plant would 
be impracticable. 

Such plant should be very simply paralleled first thing 
in the morning and left unattended for the major part of 
the day. If this is not permitted then many small firms 
would be automatically prevented from using parallel 
operation. 

The choice of type of generator and its simplified 
operation have been fully discussed élsewhere.! The 
following notes summarise the salient features of this 
subject. 

It is assumed that the electrical generators considered 
will be driven, probably through speed-reducing gears, by 
steam turbines of the back-pressure, mixed-pressure or 
extraction types. The electrical problems of parallel run- 
ning with the public supply hold equally for machines 
driven by internal combustion engines and it is worth 
mentioning here that the heat in engine cooling water may 
often be economically extracted and used for factory 
heating or processing and the maximum possible efficiency 
of fuel utilisation be approached. 

A small generator (say, within the range of 100 kW to 
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1,000 kW) in parallel with the grid may be safely handled 
by the existing personnel of a small factory and does not 
require constant skilled attendance any more than does 
the synchronous motor, which is already widely used 
throughout industry. This type of motor runs in 
synchronism with the public supply and follows it freely 
throughout all frequency variations. It is synchronised 
easily to the power system without skill, and adjustment of 
excitation is rarely made. The small alternator should be 
similarly handled: it is the same machine, in principle, 
with a driving torque instead of a retarding torque applied 
to the shaft. 


Induction Generators 


The most widely used of all electrical machines is the 
induction motor, yet its use as a generator is extremely 
restricted. The robust construction of this machine in its 
simplest form with a squirrel-cage rotor would appear at 
first to give it a marked advantage over the synchronous 
generator, at least in small sizes, and the simple connection 
of the machine to the supply system also appears to be an 
advantage. Its use is often advocated for small unattended 
generators. However, it will be clear from what follows 
that these advantages are sometimes more imaginary than 
real, particularly if the synchronous machine is handled 
in the simplified manner suggested; and the latter machine 
has a distinct advantage over the former in that it may, 
in the event of a supply failure, be operated independently 
and the supply of power thus maintained. 

When a driving torque is applied to the shaft of an 
induction motor, instead of the usual retarding torque, the 
slip is reversed and the machine runs slightly above instead 
of below synchronous speed. The rotating field must have 
been already established by the supply system to which it 
is connected and to which the machine may then, if a 
driving torque is applied, supply wattful power. How- 
ever, the supply system must continue to maintain the 
rotating field, and the magnetising kVA drawn from the 
system increases with load. For a high-speed type of 
machine the magnetising kVA drawn from the supply 
varies from a no-load value of between 20 and 25 per 
cent of the kW rating, to a full-load value of between 4o 
and $0 per cent of the kW rating. 

If an induction generator is to be compared with a 
synchronous generator, their relative contributions to the 
system, both in power and in wattless kVA, must be con- 


UNDER-VOLTAGE TRIP COIL 
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sidered. Here the principal limitation of the former 
becomes apparent. Whilst a 100 kW _ synchronous 
generator may normally be designed to operate at 0-8 
power factor and will at full load contribute 75 magnetising 
kVA to the system load, the 100 kW induction generator 
draws about 45 wattless kVA from the system and requires 
external apparatus to supply this, in addition to the 75 kVA 
still needed by the system. Thus a 100 kW induction 
generator requires a source of 120 kVA (leading) in associa- 
tion with it to equal the performance of the synchronous 
generator of normal design. 

This deficiency of the induction generator, which is 
particularly disadvantageous at times of system generating 
plant shortage, may be partially met by the installation of 
static condensers at its terminals, but this is not usually an 
economic solution, except for very small units. Only 
partial compensation of wattless kVA is possible. Com- 
pensated induction generators of the commutator type 
have also been offered as a solution. These machines are 
self-exciting (and may be operated independently of the 
supply mains), the amount of magnetising kVA supplied 
by them being adjusted as requisite by varying the position 
of the brushes on the commutator. Such machines would 
be normally more expensive than synchronous units and 
the latter would appear to be simpler and more reliable. 


Synchronous Generator Operation 


The operation of synchronising a synchronous machine 
with the supply system requires skill and knowledge. If 
it is incorrectly carried out very large currents may flow 
from the system and there is a likelihood of damage being 
caused to the machine windings. This is sometimes held 
as a disadvantage against the synchronous machine as com- 
pared with the induction generator, which is paralleled by 
merely closing the switch connecting its windings to the 
system. However, a small synchronous generator may be 
paralleled as if it were a synchronous motor. The stator 
windings may be first connected to the supply system, with 
the machine running unexcited at about synchronous 
speed, and the field switch then closed. An interlock 
prevents the closure of the field switch before the stator 
switch. No matching of voltage and phase is necessary, 
as in normal synchronising, and there is no possibility of 
incorrect operation or of damage. This simple method of 
paralleling has been used to some extent in this country 
for relatively small units and elsewhere for automatic 

synchronisation of large units. 
In Soviet Russia self- 
synchronisation, as it is called, 
EXCITER : : 
FIELD is used as a routine method 





(WORKS ) LOAD 7 





RHEOSTAT —_ with more than 160 generators 





a 

















| 
u 
me 
> ] ¢ —_—, 
' 
! 
sponwosiess 


~*~ 


all 


























OVER-CURRENT TRIP COILS 
WITH TIME DELAY 











TO LARGE SYSTEM ~ 
(VIA TRANSFORMER ) 


Typical circuit diagram for 
the motor-paralleling of a 


and synchronous condensers in 
sizes ranging up to 90,000 
kVA.? 

When a synchronous genera- 
tor is running with its stator 
windings connected to a large 
power system the speed at 
which it runs is determined 
entirely by the value of the 
system frequency. The power 
which it feeds into the system 
is determined entirely by the 
driving torque supplied to it, 
i.e. by the quantity of steam 
passing to the prime mover 
(or by the quantity of oil, if 
the prime mover is a diesel 
engine). It is important to 
understand that the governor 
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250 kW Belliss/B.T.H. engine alternator set installed at the 
Street, Somerset, works of C. & J. Clark, Ltd., and operating 
regularly in parallel with the public supply system 


of the prime mover has no effect whatever on the speed 
under these conditions and may be dispensed with, 
being replaced by a simple valve. It would, however, be 
advisable to “set up” the governor so that if the con- 
nection with the electricity supply system became broken 
the governor would come into operation, shut off the source 
of energy, and limit the speed to a safe value. Such 
machines would normally be fitted in addition with an 
overspeed trip. 

In normal operation the frequency of the supply system 
varies over a small range about the nominal value of 50 c/s, 
being lowest at the times of heaviest load. Any generators 
running in parallel with it will necessarily vary in speed 
accordingly. If the prime mover of such a generator is 
fitted with a speed governor in constant operation then a 
fail in speed will cause the governor to open the steam (or 
oil) valve, while a rise in speed will cause the opposite 
effect. This is obviously undesirable and would cause 
unnecessary and annoying variations in the electrical out- 
put from the generator, or the frequent attention of an 
attendant to make a readjustment. 

Clearly such machines as we are considering should 
operate with a fixed valve setting which alone would 
determine the power output to the system, permitting it to 
vary only in accordance with process steam demand. In 
the case of a diesel engine, this would be set to run con- 
tinuously on full load. Thus the maximum amount of 
electrical energy available would be produced at all times. 
These remarks assume, of course, that a turbine/generator 
set is capable of handling the power corresponding to the 
maximum factory demand for process steam. If this is 
not the case then a valve would cause steam in excess of 
that required for load to by-pass the turbine. 

The terminal voltage of a synchronous generator run- 
ning in parallel with a large system is determined, as is 
the speed, entirely by the system. (Small changes in 
voltage due to changes in supply impedance drop are 
ignored.) Variation of the field current of such a generator 
results only in variation in the power factor of the stator 
current fed to the supply, i.e. in the wattless KVA supplied 
by the machine. The wattful power is unaffected, being 
dependent only on the torque of the prime mover. For 
a given setting of field current the power factor will vary 
with the output of the prime mover. It would appear 
reasonable to set the field current at a value such that the 
power factor at the average load was eaual to the average 
supply system power factor and variations of the power 
factor from that value should be ignored. Small variations 
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in power factor resulting from changes in the system 
voltage should also be ignored. It is quite usual for a 
synchronous motor to be operated on a varying load with 
a fixed excitation; the same factors apply to a generator. 
If desired, an automatic field regulator could be fitted, 
arranged to maintain a constant power factor, as is some- 
times done with synchronous motors. 

The B.E.A. memorandum on parallel operation, called 
“ Technical Considerations on the Parallel Operation of 
Privately Owned Generating Plant ” was issued in 1953, 
to guide users of private generating plant when parallel 
running was contemplated. 

It considers the use of synchronous and asynchronous 
a.c. generators and also d.c. generators. Regarding the 
use of synchronous generators, the memorandum states 
that “ satisfactory synchronising equipment will need to be 
installed at the point where the consumer’s generator is 
connected to the Board’s system.” It goes on to state that 
“ whilst the operation of synchronising can be carried out 
after a certain amount of instruction by a man without any 
appreciable knowledge of electrical matters, it is essential 
that the consumer’s operating staff should be competent 
in the sense that they have sufficient knowledge to 
appreciate any change in electrical conditions and sufficient 
judgment to take the right action when coping with an 
emergency, otherwise both the consumer’s and the Board’s 
equipment will be jeopardised.” 

It appears to the writer that though the memorandum 
calls for every effort to be made to simplify operating 
procedure as much as possible it nevertheless suggests a 
mode of operation of private plant on narrow lines as laid 
down for large main generating stations. Full compliance 
with statutory regulations and acceptance of control by the 
Area Board control engineer are also expected. This is 
an entirely different attitude from that adopted towards 
the connection of small to medium size synchronous 
motors, even although the considerations in both respects 
are similar. Such advice would tend greatly to discourage 
any small factory from the parallel operation of 
synchronous generators. 


Asynchronous Generators 


Regarding the use of asynchronous generators, the 
memorandum states that “these are much simpler to 
operate, the asynchronous generator being in effect an 
induction motor driven by a prime mover.” Compensated 
induction generators are mentioned in passing. The 
memorandum mentions the magnetising current taken 
from the system by the uncompensated induction generator 
and refers to the expense incurred by the Board due to 
the resulting losses. 

Thus the memorandum commends the uncompensated 
asynchronous generator for its much simpler operation 
compared with the synchronous generator but does not 
appreciate the fact that the operation of the synchronous 
generator can be almost equally simple if it is handled in 
the same way as the asynchronous generator and not in the 
conventional manner appropriate to large units. Because, 
for instance, the power factor of the uncompensated 
induction generator cannot be controlled at all, it does not 
follow that the power factor of the small synchronous 
generator must be controlled to a set value at all times. 
Nor is synchronising necessarily difficult. Only when 
comparatively large private power stations are concerned 
will there be any need for full attendance and the normal 
practices of power station operation. 

Small plant running in parallel with the grid should not 
require to be fully attended nor to be made automatic in 
operation, but should be operated with constant fuel and 
excitation settings. In the case of back-pressure steam 
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sets, as previously mentioned, the electric power flow will, 
of course, vary with process steam demand. The Board 
should therefore accept fluctuations in net demand or in 
export power, accompanied by variations in power factor 
such as are already tolerated in reverse when constantly 
excited synchronous motors driving fluctuating loads are 
connected to its system. 

The memorandum also gives the requirements for 
protective gear and neutral earthing. It is evident that 
when a consumer’s generator becomes defective it must be 
immediately disconnected from the system. No paths 
should be provided for undue third harmonic current 
circulation. Difficulty need not be anticipated by a 
consumer contemplating parallel operation, from these 
considerations. 

If it is accepted that there are no technical difficulties 
involved in operating a small private plant in parallel with 
the public supply system and the supply authority has 
indicated a willingness to allow it, the next question 
naturally arising is a financial one. There will be a fuel 
saving from the national point of view and a consequent 
money saving from the point of view of the factory 
management. How much will it be? : 

This matter was dealt with in two papers* presented to 
the Fifth British Electrical Power Convention in 1953. 
In the paper by Johnson and Holder it is pointed out 
that firms faced with heavy capital expenditure on produc- 
tion machinery may find it difficult to provide additional 
capital to purchase and install electricity generating plant. 
However, schemes approved by the National Industrial 
Fuel Efficiency Service are eligible for loans without limit, 
so this should not now be an obstacle. 

In the case of a factory with an electrical power 
generating capacity less than the total factory requirements 
then a saving in the costs of electrical power will be made, 
first because of the reduction in maximum demand and 
secondly as a result of the reduced electricity purchased. 
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In the case of a factory which can generate a greater 
quantity of electrical power than its own requirements 
there will be power available for sale to the Area Board. 
The price which the Board can pay for this must be 
evidently less than they would charge for the same power 
and furthermore their price will depend upon whether the 
power is produced during the night when only the most 
efficient power stations of the C.E.A. are in operation, or 
during the daytime when it is necessary also to run the 
less efficient plant. 

These factors are fully discussed in the paper by Prosser 
and Pedder and it is there deduced (this was in 1953) that 
the average Area Board buying price would be about 
0-45d/kWh with coal at 70s/ton. It is also deduced that, 
in view of the costs of operating and maintaining the heat- 
electric plant, each kWh will have cost the factory o-2d to 
produce. The net profit on this basis would be about 
0-25d/kWh. 

The national coal shortage is likely to continue serious 
for a considerable time to come and it will be some years 
before substantial quantities of power will be produced 
from atomic power stations. It is essential that every- 
thing possible be done to alleviate the present national 
difficulties and a way of great benefit alike to the nation 
and to industry is the more efficient use of steam (and 
diesel) plant. Many industrial firms have investigated 
this matter and are realising those benefits. It is hoped 
that the present article will be of value in pointing out to 
others who may as yet not have realised the possibilities, 
that better use may be made of their fuel. 
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C.E.A. Operation Improvements 


Substantial Fuel Saving Through Increased Efficiency 


A STATEMENT was issued last week by the Central 
Electricity Authority dealing with various operational 
aspects of the Authority during the year ended 31st March 
last. The average thermal efficiency of all the Authority’s 
steam stations for the year 1955-56 was 24-35 per cent, 
as compared with 23-83 per cent for the year 1954-55. 
This working improvement was brought about mainly by 
the progressive introduction of new plant operating at 
higher efficiencies, but partly also by an improvement in 
the availability of existing plant. 

This improvement in the efficiency figure is equivalent 
to the saving of about 900,000 tons of coal over the year, 
an achievement of obvious importance from the national 
viewpoint because of the coal shortage and one also of 
great significance to the Authority in that the coal saving 
represents a reduction in the operation costs for the year 
of about £3 million. 

The consumption of coal in the Authority’s power 
stations in the eight years since vesting date would have 
been some 23 million tons greater and would have cost 
£74 million more than would have been the case if the 
overall thermal efficiency had remained at the pre-vesting 
figure—a measure of the contribution which increasing 
thermal efficiency is making toward price stabilisation. 

Other contributions to the improved working were 
special efforts to reduce the time taken for plant overhauls 


and to minimise the loss of capacity available at peak load 
times, with the result that plant availability reached the 
high figure of 93-2 per cent in February last which was 
the highest plant availability figure attained since vesting 
day in 1948, and which compared with 89-6 per cent in 
February, 1955. This increase in plant availability in 
1956 over 1955 répresents an additional net output capacity 
of 676,000 kW, the capital cost of which would be about 
£40 million. 

The total number of employees working in the 
Authority’s steam stations in England and Wales on 31st 
March last was 35,094, as compared with 33,996 on the 
corresponding day in 1955. This increase of 3-2 per cent 
in employment contrasts with the increase of 8-6 per cent 
in the output capacity of the stations and an increase of 
9-3 per cent in the actual output of the stations in question. 





Radice Show 


The National Radio Show opens at Earls Court, London, 
on Wednesday next and will continue until Saturday, 1st 
September. Wireless World is publishing a special “Show 
Guide” number on 21st August. The contents will 
include a complete guide to all exhibits at the Radio Show; 
a full list of exhibitors; floor plans, etc., together with 
illustrated descriptions of outstanding items. 
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Area Board Efficiency 


Results of a Comparative Study 


By D. J. BOLTON, MSc., M.LE.E. 


Ons of the things on which the Herbert Committee 
was most insistent was the need in electricity supply (as 
in the other nationalised industries) for something to take 
the place which competition and the struggle for existence 
played in private industry—some competitive device or 
periodical audit which would keep the Boards “on their 
toes ” and show up any inefficiency in management. The 
Committee’s proposal to this end was that each generation 
division and even each sub-area should be treated as far 
as possible as.an economic unit and should have to get 
out a set of annual accounts aimed at showing the equivalent 
of a profit on the year’s transactions. Greater financial 
autonomy was also proposed, even to the extent of each 
Area Board going direct to the money market for its 
finances and raising loans in open competition on its own 
unaided credit. 

Whether or not this will be an ultimate objective things 
have certainly moved rapidly in the opposite direction ever 
since the Committee’s report was presented. Instead of 
sub-division there has been centralisation, and the loan 
arrangements of all the nationalised industries have been 
pooled into a single device. Future finances, at least for 
the next two years, will be provided directly out of the 
Treasury instead of by the industries themselves with a 
Treasury guarantee. The change may only be one of 
organisation and not of substance but at least it cannot 
be regarded as a move towards greater autonomy. 

Meanwhile, the need to which the Herbert Committee 
drew attention remains, and if the remedy which the 
Committee proposed is rejected or at least shelved this is 
all the more reason for looking hard to find some other 
solution. The need, briefly, is to find some device which 
will take the place of the normal commercial imperative 
whereby the separate units of the industry can be matched 
and compared, and their performances set off against some 
independent standard of efficiency. On the distribution 
side of the industry these units should not be larger than 
the sub-areas, but in the absence of sufficiently detailed 
information a first start could be made by comparing areas. 

One meets straight away the biggest difficulty of all: 
What is to be the measure of satisfactory performance? 
Clearly the unit of measurement must be in some sort 
financial: it is not enough to do the job, it must be done 
as cheaply as possible. In the great outside world swept 
by the fierce winds of competition the answer is a simple 
if somewhat crude one. It is sink or swim, and private 
industry has somehow to supply an economic need and 
make a profit or go under. (It is whispered that there 
are sundry barriers that can be erected against even these 
winds, but that is no matter.). In electricity supply there 
are two units that can and have been used, each of consider- 
able value but each open to very serious objections. These 
are annual profit or loss (surplus or deficiency is the 
nationalised nomenclature) and mean price per kilowatt- 
hour sold. 


Surplus or Deficiency 


It is temptingly simple to look at a Board’s annual 
accounts and see if they made a surplus or not, but actually 
this is putting the cart before the horse, and the analogy 


with private industry does not hold. Normal industry 
starts with certain costs and market prices, and endeavours 
to make a profit. The nationalised industry starts with 
the aim of breaking even or making a slight surplus, and 
has to adjust its prices, etc., so as broadly to secure this 
result. Whether it does so in any one year is largely 
fortuitous. 

If coal and equipment prices rise too rapidly it will be 
necessary sooner or later to increase some of the tariffs, 
but the exact timing of these increases will depend on 
various circumstances, not entirely financial. In the year 
before such an increase a Board may well show a deficit 
and in the following year a surplus without there having 
been any change whatever in the efficiency of its operations. 
Again, a cold snap may affect one area more than another 
and so cause a swing over in the bulk supply charges and 
in the year’s results. Hence the mere fact of a Board 
being “in the red ” in any one year or even several years 
in succession is an unreliable guide to its efficiency. 

A good example of this fact can be seen in the present 
“price freeze.” The freeze caught certain Boards just 
when tariff increases had been shown to be necessary and 
had been formulated, and their postponement will almost 
inevitably result in a loss on the year’s working. Other 
Boards, for whom the timing of the freeze was less 
unfortunate, will show a surplus. If the industry taken 
as a whole only just succeeds in “ getting by ” in 1955-56 
with a tiny surplus this can be attributed not to any falling- 
off in efficiency but merely to the past moderation of its 
tariff policy. : 


Selling Price 


The average cost of supply as measured by the selling 
price per kWh is the other test of efficiency that has often 
been used. Since a cheap and abundant supply is what 
everyone wants, a Board’s success in keeping the price 
down is an obvious criterion. The imperfections of such 
a criterion arise largely from the fact that electricity supply 
is very much more than merely the supply of energy. 
Actually, barely half the total costs and only a very small 
fraction of the distribution costs are directly energy- 
related. The remainder are demand-related or consumer- 
related or power-factor-related. 

The difficulties of comparing Boards on a simple pence- 
per-unit basis without qualification can be illustrated by 
means of two imaginary conversations. The first is a 
discussion between representatives of the different Area 
Boards each boasting of his success in cheapening the 
supply. One of them could without question claim to 
sell electricity cheaper than anywhere else in the Kingdom. 
Another might prove that his Board would have been able 
to sell even cheaper but for the high coal price. A third 
might point to his low load factor, and a fourth to his many 
small consumers as factors unavoidably increasing the mean 
cost per unit. Valid considerations all of them, but diffi- 
cult to assess quantitatively, and difficult to summate into 
a single index that would serve as an objective measure 
of distribution economy. 

The second imaginary conversation might take place 
round the table of a single Area Board when the latest 
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year’s results have become available. Costs have gone up, 
and so have the kilowatt-hours, the kilowatts of demand 
and the number of consumers. Meanwhile, the prices of 
fuel, plant and labour have risen throughout the country. 
How can one resolve all these variables and decide whether 
the Board’s costs have gone up more or less than might 
reasonably have been expected? Clearly it can be done 
only by viewing that Board’s changes against a background 
of the changing circumstances in the country, as measured 
by the average change of all the Boards. 


Economic Yardstick 


In attempting to answer the questions raised in these 
two situations the present writer developed an index which 
would in the first place enable the Area Boards’ perform- 
ances to be compared together, and in the second place 
enable a single Board’s performance in any one year to 
be compared with that in other years. The basis of the 
index was pence per kWh but this was adjusted for load 
factor, proportions of consumers, etc., and for differences 
in bulk supply costs so that what remained was a guide 
to the essential distribution cost. A comparison between 
this and the actual cost disclosed a “ discrepancy ” which 
could not be explained on technical grounds and might 
indicate a difference in economic efficiency. 

The first step in the calculations was to scrutinise the 
total costs of supply in the country (excluding the North 
of Scotland Hydro Board) and to take out the expenses 
and corresponding receipts of ancillary operations such 
as contracting. The remainder were then allocated 
according to their relation to energy, maximum power and 
consumers. Having thus obtained a mean cost per kWh 
per kW and per consumer throughout the country, these 
coefficients were applied to each Board’s loads in turn so 
as to find what the Board’s costs should have been after 
allowing for all the relevant technical differences. The 
discrepancies proved to be surprisingly slight and were 
noticeably consistent, even when differences were made in 
certain of the constants and assumptions. 

The index was first worked out for the two years 1951-52 
and 1952-53 and the results were presented in a paper 
read before the Institution of Electrical Engineers in 
February, 1955.* Since then, two further years’ figures 
have become available, and the results which are given 
below refer to four consecutive years and carry the story 
up to the point at which the fourteen Boards performed 
their act of fission. Unfortunately this broke the con- 
tinuity, and some re-arrangement will have to be thought 
up if the study is to continue. 

For purposes of the cost allocation it was necessary to 
split the total of past capital expenditure into an element 
proportional to consumers and one proportional to 
maximum demand. For the first year the figures used 
were £15 per consumer and approximately £36 per kW 
of bulk-supply demand, with a 20 per cent increase of both 
in the case of the London Board. In the discussion the 

consumer allocation was criticised as being too low and a 
further examination has confirmed this objection. All four 
years’ figures have now been re-cast on a revised basis, 
using a per-consumer capital allocation of £18, £19, £20 
and £21 respectively, with the percentage London addition 
as before. At the same time an improved method has been 
used for calculating the demand-related cost of distribution. 
The new results for the first two years are not greatly 
different from the old but they show a slightly greater 
consistency in the matter of annual changes. 

The results of the calculation fall into two groups, 
namely, the average over the country and the individual 
Board performances. The aim of the overall calculations 





* Proceedings 1.E.E., 102, Part A, No. 4, August, 1955. 
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TABLE !.—NATIONAL TOTALS 











ON FUNCTIONAL BASIS 
; Percentage annual changes 
51-52 52-53 , 53-54 
Figures for 1954-55 to to | to 
| |} 52-53 | 53-54 | 5455 
Energy-related | 0°6746d per kWh sold | + 5°8 + 62 — 06 
Demand-related | £7°65 p.a. per kW* | + 76 + 53 — 35 
Consumer-related £2°93 p.a. per consumer; + 6°6 + 18 + 2°1 
ON ENERGY-SOLD BASIS | 
(Pence per kWh) | | 
Energy-related 0°6746 499% 4+ | + 62 — 06 
(as per line 1) | | 
Demand-related | 05052 37°4% re | Eee + 12 
Consumer-related | 0°1720 12°7% +58 | — 10 — 48 
Pree eae. ROS | | 
Total | 1:3518 100 | + 64 dieiell te 0'5 
Re-statement | 
Bulk supply | 0°8597 636% +67 | +62 | + 17 
Distribution | 0-492 364% | +58 | —02 | — 41 
Total cost [ae aa | 
(as per line 7) | 1:3518 100 + 64 | +37 | — 05 
| 











* This is the kilowatt of m.d. at the bulk supply points adjusted (for annual fluctua- 
tions) to the three-year average load factor. 


is to divide the aggregate costs of supply throughout the 
country into those proportional to kWh, those proportional 
to kW of maximum demand, and those proportional to 
the number of consumers. In Table I the results are 
shown in two different ways, namely, functionally (per 
kWh, per kW, etc.) and on an energy-sold basis (pence 
per kWh). Naturally, so far as the energy component is 
concerned these two are the same thing, i.e., lines 1 and 4 
are identical. The figures on the energy-sold basis are 
also split in an alternative manner under the heading 
“* re-statement ” into bulk supply cost and distribution cost. 
The results are shown graphically in Fig. 1. 

It will be noted that energy-related costs now account 
for one-half of the total, demand-related costs are over one- 
third, and consumer-related costs are one-eighth. Recent 
years have shown an increase in the proportion of bulk- 
supply costs, now 633 per cent of the total. The increase 
is due to the disproportionate increase in the coal price and 
a bigger proportion of capital investment on the genera- 
tion side. 

The last three columns of the table show the results of 
the four-year calculations in the form of percentage changes 
year by year. Since the industry is a steadily growing one, 
supplying more energy, power and consumers every year, 
and since efficiencies are also rising, one would expect 
that under steady price conditions the quotients would all 
fall year by year. But if, say, coal prices rise faster than 
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Fig. 2.—Individual Board performances 


station efficiencies, or plant prices and interest rates rise 
faster than load factors and utilisation factors, the costs 
per kWh and per kW will go up. Actually, there was a 
slight lull from 1953 to 1954, and efficiencies had a chance 
to catch up on prices as will be seen from certain minus 
signs in the last column of the table. 


Area Board “League Table” 


When the national-average quotients mentioned above 
are applied to any given Board with its particular energy 
costs, maximum demand and number of consumers a 
“ notional ” cost per kWh sold is built up for that Board. 
The difference between the Board’s notional cost and its 
actual cost (revenue minus surplus divided by sales) is 
described as the discrepancy. It follows that the average 
of the discrepancies of all fourteen Boards when weighted 
by their energy sales must be zero. 

The ‘results are best shown graphically (Fig. 2). The 
Boards above the line (i.e. those with positive discrepancies) 
are those whose actual costs exceed the notional cost. The 
London Board curve would be higher still but for the 
artificial handicap employed. It will be seen that the 
Boards fall roughly into three groups: firstly, those 
with substantial positive discrepancies—the London, South 
Western, Southern and (at first) South Eastern Boards; 
secondly, those with substantial negative discrepancies— 
the two Scottish and the Yorkshire Boards. Finally, there 
are those (about half the total) whose costs do not differ 
materially from the notional figures. 

In respect of the annual changes, certain Boards are 
improving their positions relatively to the average— 
notably, the South Eastern, and to a lesser extent, the 
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Southern, South Western and Eastern Boards. Others 
such as South West Scotland, South Wales, Midlands and 
North Western, show a relative deterioration. 

The numerical results are shown in Tables II and III: — 


TABLE Il. TABLE Ill. 





ORDER OF PERFORMANCE ORDER OF IMPROVEMENT 


(Four-year average of discrepancies: | (Four-year change in discrepancies: 
positive indicates excess cost) positive indicates cost increase) 





South West Scotland as — 822 | South Eastern — 662 
South East Scotland ae — 774} Southern ... a — 374 
Yorkshire . ar eR — 473 | South Western — 349 
North Eastern — 176 | Eastern — 307 
North Western — 93] Merseyside — 73 
East Midlands — 60] North Eastern — 44 
Midlands — 57 ]| London ee aes + 66 
Merseyside — 16] South East Scotland + 87 
South Wales + 83] East Midlands , + 91 
Eastern ; + 129 | Yorkshire + 114 
South Eastern + 261 | North Western ; + 181 
Southern .... + 497 | Midlands... “ne + 188 
South Western + 562 |] South Wales - ee + 261 
London South West Scotland +i + 338 











It will be seen that the high-cost Boards are in the South 
of England and the low-cost ones in the North. The 
annual tendency is for the Boards to coalesce, i.e. the high- 
cost Boards are coming down and the low-cost Boards 
increasing so that total differences are lessening.t It 
would therefore seem that certain consequences of the 
vesting are sorting themselves out. 

Whilst one can describe the results broadly in terms of 
geography and time trends it would be a mistake to regard 
this as an explanation which disposes of the matter. There 
must be substantial factors which account for the differ- 
ences, and until these have been isolated one cannot be 
certain that there are not inefficiencies capable of remedy 
which cause some Boards’ costs to be higher than they 
statistically should be. ‘Moreover, in spite of the grouping 
under geographical and time trends certain Boards stand 
out emphatically from the average. 

The question of the reliability and significance of the 
results has now been discussed at a number of the I.E.E. 
Centres. Changes have been made in the basis of the 
calculations to meet points of criticism but it is significant 
that these make extraordinarily littledifferencetothe results. 
It is unmistakably clear that whatever weighting (within 
what is reasonably possible) is given to the various elements 
such as load factor and proportions of consumers, certain 
Boards manage to distribute more cheaply than the average, 
whilst others incur higher-than-average distribution costs. 
It is equally clear that certain Boards have improved their 
economy as compared with the average during the last four 
years whilst others have shown relatively increasing costs. 
There is no doubt that, after allowing for all the technical 
differences which can reasonably be expected to influence 
the costs, some Boards appear to be more economical than 
others, and the results are surprisingly consistent year by 
year and under various bases of calculation. 


Future Application 

How can the index described above be used in the 
future, and how can it best be made to serve the purposes 
of a yearly audit or guide to relative economic efficiency 
and progress? There is no gainsaying that the splitting 
off of the South Scotland Boards has not improved its 
prospects. These combined Boards have a different 
accounting period (January to December instead of April 
to (March) and the published returns do not enable a simple 
split to be made between generation and distribution. 
Direct comparison between the English and Scottish Boards 
will therefore be much more difficult. It seems that future 





+ The figures only show the changes relative to the average change. 
Since the total (weighted) discrepancy is always zero, if some Boards 
come down others must come up. 























































284 


use of the index will have to be confined to a comparison 
of the English Boards amongst themselves, and possibly 
also of the Scottish Boards amongst themselves. 

In terms either of energy sold or of consumers served 
the North and South of Scotland Boards represent approxi- 
mately 2 per cent and 8 per cent respectively, of the British 
total. A study which was confined to the English Boards 
would therefore cover only about go per cent of the field, 
but on the other hand within these limits the treatment 
could be more precise. Under the old set-up the two 
South Scotland Boards showed the largest discrepancies 
(excluding London) and if they are excluded from a future 
study what is left will be more uniform and the differences 
more significant. 

The great need, in any future application, is for a break- 
down into smaller units. Published figures only allow 
Area Boards to be treated as wholes and, with the two 
Scottish Boards out and with London a special case, there 
are only eleven Boards which can be effectively compared. 
But with a breakdown into sub-areas (or even into districts 
in a two-headed organisation) a much more informative 
comparison could be carried out. Some of the data, such 
as the split of fixed assets, might present difficulties, but 
the value of the results would almost certainly justify the 
cost of compilation. 

As regards the comparison between Boards, one dis- 
advantage of the change of organisation will be the lack 
of continuity with the pre-fission years. A new sequence 
will be built up in due course, but in the meantime the 
only way to establish immediate continuity would be to 
re-calculate several of the back years for the English Boards 
by themselves with the assumption that the severance had 
already taken place. 


Restrictive Trade Practices 


THE Government has announced the appointment of Mr. 
Rupert Leigh Sich, C.B., Principal Assistant Treasury 
Solicitor dealing with the Ministry of Fuel and Power work, 
as Registrar of Restrictive Trading Agreements under the 
Restrictive Trade Practices Act. He will be responsible 
for preparing, compiling and maintaining the register of 
Restrictive Trading Agreements, and for taking proceedings 
before the Restrictive Practices Court in respect of the 
agreements on the register. 

The office of the Registrar at Chancery House, Chancery 
Lane, London, W.C.2 (telephone, Chancery 2858) was 
opened on 7th August. Details of the way in which 
registration is to be carried out will be given in regulations 
to be made by the Registrar, and these will be issued 
before the Registration Order comes into operation. The 
regulations will also lay down the fees to be paid for inspect- 
ing the Register and for copies of, or extracts from, regis- 
tered documents. 

The Registration of Restrictive Trading Agreements 
Order, 1956, is now available from H.M. Stationery Office 
(price 3d); it comes into operation on 30th November. 

Within three months of that date particulars of certain 
trade agreements are to be furnished to the Registrar. 
These are detailed in a schedule to the Order as follows : — 

Agreements under which restrictions are accepted by 
the parties or any of them in respect of (1) the prices to be 
charged or quoted for goods supplied or offered or for the 
application of any process of manufacture to goods; (2) the 
prices to be paid for goods acquired or for the application 
of any process of manufacture to goods; (3) the terms or 
conditions on or subject to which goods are to be supplied 
or any process of manufacture is to be applied to goods; 
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(4) the terms or conditions on or subject to which goods 
are to be acquired; (5) the persons or classes of persons 
to whom goods are to be supplied or for whom any process 
of manufacture is to be applied to goods; and (6) the 
persons or classes of persons from whom goods are to 
be acquired. 

The main provisions of the Restrictive Trade Practices 
Act were reviewed in last week’s issue (p. 247). 


Radio Research in 1955 


THE report of the Radio Research Board of the Depart- 
ment of Scientific and Industrial Research for the year 
1955 has just been published (H.M. Stationery Office, 
3s 6d). -It says that the new building under construction 
at the Radio Research Station at Slough will shortly become 
ready for occupation. This comprises administrative offices 
and a single-storey technical block with improved facilities 
for research, including a cable network system for the 
distribution through the building itself and through out- 
lying laboratories of any desired radio or audio frequency. 

The report points out that the activities of the Radio 
Research Organization continue to be concerned mainly 
with the practical aspects of radio communications— 
“what happens to radio signals between the transmitting 
and receiving aerials” and with the study of materials 
used in radio components and equipment. Semi- 
conductors, ferrites and dielectric materials are among 
those receiving attention. 

Investigation has started into the possibilities of very low 
frequencies, about 15 kc/s, for the operation of long- 
distance navigational aids. Insufficient is yet known about 
long-distance propagation at these frequencies where the 
behaviour of the ionosphere is important. The time and 
space variations in phase and amplitude of the field have 
to be taken into consideration and a detailed knowledge 
of phase variations is essential to the development of a 
phase-comparison system. 

In the first instance, equipment is being developed to 
enable comparison of phases to be made at two receiving 
stations widely separated from a single distant transmitter. 

In the course of experiments for the study of back- 
scatter from the ground at high frequencies it was found 
that, during the winter, echoes occurred apparently corre- 
sponding to long hops much greater than the usual 
maximum of 4,000 km for a single hop. Although the 
explanation of these long hops is not yet known they may 
be due to some form of propagation requiring no inter- 
mediate ground reflections. Experiments are now being 
made to compare back-scatter of this type with field 
strength measurements of signals from radio transmitters 
at various distances along the same great-circle path. 

The behaviour of germanium in the form of rectangular 
monocrystalline filaments and in the form of commercial 
diodes and transistors has received a great deal of attention 
at the station. The noise characteristics of germanium 
are of particular interest and observations of the spectral 
density of noise in filaments and in point-contact and 
junction rectifiers biased in the reverse direction have been 
made. 

The work being carried out under contract in various 
departments of the Imperial College of Science and Tech- 
nology includes research on the preparation and properties 
of ferromagnetic materials. Single crystals of certain 
ferrites are in demand for fundamental measurements at 
extremely high frequencies and a crystallisation technique 
has been developed for the production of small single 
crystals. 
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All-Electric Glass Melting 


Improved Quality of Product 


I N our issue of 18th May we described the electric glass 
furnace which has been designed and put into operation 
by the British Heat Resisting Glass Co., Ltd., of Bilston, 
Staffs. We have recently had an opportunity of visiting 
the Bilston works and seeing this furnace in operation. 
Some further photographs taken during this visit are 
reproduced here. 

Some of the many advantages of this electric furnace 
over the more conventional oil-fired furnaces in common 
use were enumerated in our previous account. Additionally, 
however, this furnace is claimed to produce glass of a more 
consistent quality as the tendency with an oil-fired furnace 
is for the slight impurities consequent on combustion in 
the furnace chamber to contaminate the glass. 

One of the principal problems which had to be solved 
in successfully operating a furnace like this was finding 
a suitable construction for the electrodes, which are made 
of pure molybdenum. They have to be continuously 
cooled and a water circulating system operates to achieve 
this, although care has to be taken at the same time that 
the actual electrode surface in contact with the glass is not 
cooled too much, otherwise the structure of the glass at 
this point may be affected. 

As was explained in our previous description, the furnace 
is started up by oil firing from above until the glass has 
melted sufficiently to allow a current to flow between the 
electrodes on either side. Glass has an inverse temperature 
coefficient such that an increase in the glass temperature 


This neat arrangement of the electrical services is just to the rear 
of the furnace 
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decreases the resistance. Consequently, slight changes in 
temperature result in a very considerable change in current. 
In operation the furnace is controlled by maintaining the 
correct current through the glass. 

The supply to the furnace is obtained from two 
Brentford 7,000/620 V transformers. One of these of 
goo kVA has two secondary windings. The winding 


which supplies the main furnace direct has a buck/boost 






























General view of the furnace. The electrodes for the main furnace 
and the forehearth are under the metal covers shown arrowed 


A glassware-making machine being fed from the electric furnace. 
A measured quantity of molten glass has just been released and 
can be seen about to enter a mould 
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transformer in series with it, energised from a stepless 
voltage regulator connected across the other winding of the 
main transformer. The tappings of this stepless regulator 
can cross over with the result that the input to the 
buck/boost transformer can have either a negative or a 
positive effect on the main output voltage. The second 
main transformer is used to supply the forehearth in front 
of the main furnace which maintains a quantity of glass 
at a suitable temperature for continuous tapping into the 
glassware-making machines. 

To give an idea of the furnace loading, for an output 
of 1,250 lb/hr of heat-resisting glass the current through 
the main furnace is about 1,300 A, the load being about 
600 kW. 

Operation of the furnace is from an arbitrarily prepared 
set of tables showing the current required for different 
outputs of glass. The operator sets the current in accord- 
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ance with this table and checks it from time to time. In 
the photograph of the furnace the forehearth from which 
glass tapping is done can be seen in the front and the main 
furnace behind. The molybdenum electrodes are under- 
neath the metal covers arrowed at the sides. 

Supply to these electrodes, which of course take a high 
current, is by a number of I.v. flexible cables which cannot 
be seen. The electrical equipment associated with th 
furnace is arranged neatly in a substation immediate]; 
behind the furnace and can be seen in another of our photo 
graphs. In the last of the three illustrations the fore- 
hearth of the furnace is on the extreme right of the picture 
and coming from it can be seen the chute down which a 
predetermined portion of molten glass is allowed to slide 
One of these portions of molten glass is seen in the photo- 
graph about to enter a mould in which it will be pressed 
into shape when the machine moves one station round. 





ELECTRIC PUMPING STATION 


New Outfall for 


FK OLLOWING the completion of the new electric pumping 
station at Southern Outfall Sewage Works, Crossness, Erith, 
the London County Council is now about to commence work 


* ona £10 million scheme for the modernisation and extension 


of the existing works. Distribution plant and electrical 
drives to replace steam engine driven pumps in the existing 
works, were supplied and installed by the Contract Depart- 
ment of Crompton Parkinson, Ltd. 

The proposed new works will, when fully completed, be 
one of the largest of its kind in the world and will treat to 
a reasonably good standard the flow of drainage from 
the whole of the London area south of the Thames. 

At present the drainage gravitates from two oft diameter 
main incoming sewers to the pumps and is lifted through a 
height of 26 to 28ft to six reservoirs or tanks having a total 
holding capacity of about 25 million gal. The drainage is 
then retained for a settling period of anything from 60 to 80 
hours and while four tanks are in service the remaining two 
are being flushed or cleansed. After the tanks have been 
drained off the semi-sludge, which has been deposited, is 
removed to troughs and to further settling channels for 
removal of liquor. The water is drained off for another 
24 hours in settling channels, then the sludge developed is 
pumped to loading tanks, where it is dewatered again for 
a further 12 hours before it is loaded to sludge ships at the 
jetty by gravitation. The ships later dispose of the sludge 
in the North Sea and the effluent is discharged into the 
Thames. 

The four main pumps in the pumping station manufac- 
tured by W. H. Allen, Sons & Co., are of the semi-screw axial 
flow type with a capacity of approximately 175 to 205 tons 
per minute. Each pump is driven by a Crompton Parkinson 
525 h.p. 375 r.p.m. auto-synchronous motor energised from 
a 3,300 V, 50 c/s, three-phase a.c. supply and operating 
at unity power factor. The motors are of the type developed 
to have smooth acceleration, and to synchronise easily with- 
out the use of elaborate control gear and changeover 
switches. Allen West fully automatic liquid starters are 
mounted adjacent to their respective motors together with 
Crompton Parkinson excitation control cubicles, which carry 
the exciter regulator, voltmeters, ammeters, p.f. indicator, 
wattmeter and auxiliary switch for starting and stopping. 
Connections between the main switchgear and motors are 
made with Crompton paper insulated, lead covered and 
served h.v. cable laid in ducts. Between the liquid starters 
and motors similar h.v. cables are used. 

The power supply for the whole of the electrical services 
is derived from a London Electricity Board substation on 





London Sewage 


site via two 2,000 kVA 22 kV/3-3 kV delta/star transformers, 
of the outdoor type, supplying switchgear units housed in 
an annexe of the pumping station. 

Two 1,000 KVA 3-3 kV/400 V delta/star auxiliary trans- 
formers of the naturally cooled type supply the power and 
lighting requirements of the pumping station by providing 
400/230 V three-phase four-wire supplies. All l.v. switch- 
gear is of Crompton Parkinson’s “ Klad ” A and cubicle type. 

In the event of a major failure of the Area Board’s supply 
or during excessive storm flows standby diesel pumping 
plant is available comprising Brush diesel engines develop- 
ing 590 h.p. at 320 r.p.m. driving Mirrlees Watson centrifugal 
pumps capable of pumping 150 tons of drainage per minute. 

The proposed new treatment plant will consist of a pump- 
ing station, screens, detritus channels, primary sedimentation 
tanks and surface aeration tanks from which the fully treated 
effluent will pass to the river. Furthermore, there will be 


provisions for sludge digestion, a power-house, improve- 
ments to the river front and a new jetty for the use of 
sludge disposal vessels. 

This extensive modernisation scheme, as with others 
proceeding throughout the country, has become necessary, 
in order to comply with more stringent conditions regarding 
the purity of sewage works effluents. 


View of the pumping station at the Erith outfall works. The four 


pumps are each driven by 525 h.p. 375 r.p.m. auto-synchronous 
motors 
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the NEWS 
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By REFLECTOR 


r 
Tz Tottenham branch of the Electrical Trades Union 
is dissatisfied with the way in which the Labour-controlled 
Edmonton Borough Council runs its electrical department. 
Two or three years ago the department employed eleven 
electricians; to-day there are only a foreman and three 
electricians. Investigation by the branch has revealed 
that the Council has been employing private contractors 
to do its electrical work. Despite this dreadful disclosure 
the branch says, as reported by the Tottenham and 
Edmonton Weekly Herald, that 

“the chairman of the Housing Committee had twice 

declined to attend meetings of the Tottenham branch of 

E.T.U., owing to pressure of work. Edmonton Labour 

Party had also taken no action on the Branch’s request 

for an investigation.” 

Can it be possible that they rest content with things as 
they are? 

mK ok * 


“A Student of Soviet Affairs” contributes to the 
Manchester Guardian some details of a solar power station 
which the Government of the Armenian Republic has 
approved. This station will have a capacity of 1,200 kW 
and steam will be raised in a large revolving boiler with 
one flat side which will be erected at the top of a tower in 
the middle of a circle nearly a kilometre in diameter. 

“ Around the tower there will be 23 circular railway 
tracks, each carrying a train with large mirrors, which 
will redirect the sun’s rays to the flat side of the boiler. 
Automatic devices will adjust the angles of the 1,293 
mirrors throughout the day and will synchronise the 
revolutions of the boiler with the progress of the trains. 
The water in the boiler will be turned into steam under 
a pressure of 425 lb a square inch which will be fed through 
pipes to the turbine.” 

I do not wish to be considered sceptical, but it does seem 
to me that the 23 trains loaded with large mirrors might 
possibly require as much as 1,200 kW to drive them. 
Nevertheless the results of the experiment will be awaited 
with interest. 


XK & “« 


In the latest issue of Southern Electricity (the magazine 
of the Southern Electricity Board) there appears a report 
on “ Friendly First Aid Practices.” Is there then another 
kind of first aid practice in which the operator pays off 
old scores on his victim? 


* * x 


A heading in the Electrical World (New York) “ Electric 
Garbage Collections ” suggests to the British mind the use 
of electric vehicles for this purpose. A number of municipal 
authorities here have adopted electric vehicles for refuse 
collection. Actually the note refers to something quite 
different—the use of garbage disposal units in the homes 
of Detroit, Michigan. It is reported that in this city of 
1-8 million people about 42,000 disposal units have been 
installed and they are going in at the rate of a thousand 


E 


a month. A campaign is being conducted aiming at raising 
this number to 15,000 a month. The city authorities are 
behind it for their annual bill for refuse collection is 
$5-65 million. An ordinance has been passed requiring 
all new houses to have disposal units. In this country the 
idea does not seem to have caught on very well although 
appliances of this kind have been available for some years. 


* * * 


Referring to the Japanese programme of atomic energy 
development, a Reuter message from Tokio says : — 

“An experimental reactor and laboratories is to be 
installed by next March, followed by a second water 
boiler type reactor by 1958 and, at the same time, a 
100,000 kW reactor imported from Britain is to begin 
practical power generation.” 

As the Central Electricity Authority’s first atomic 
power station is not expected to go into operation until 
1960-61 (although Calder Hall will be in action soon) 
it looks as though the Japanese hope to “jump the gun.” 


x x ak 


Agreed prices have recently been in the news. A 
letter appearing in fohn Bull cites a case in which there 
was clearly nothing of this sort. The writer says that, 
having had trouble with his refrigerator, he obtained 
an estimate from the local agent for a repair, a figure of 
between £18 and {£20 being quoted. Subsequently, he 
asked the Electricity Board to send a man to look at it and 
afterwards received a bill for 17s 9d. I hope he was not 
complaining. 

* a Kk 


Canteens for workers and other aspects of “ welfare ” 
are now an accepted part of the industrial system and, 
with labour at a premium, firms vie with one another in 
presenting attractive pictures of conditions in their works. 
It was not so half a century ago when the Electrical Review 
(17th August, 1906) published an account of the “ Allen 
Institute” set up by W. H. Allen, Sons & Co., at their 
Bedford works. After describing the Institute, which 
contained “a public hall, reading, smoking, conversation 
and billiard rooms, rooms for other games, lavatories, a 
kitchen and the usual offices,” including provision for the 
cooking of workmen’s meals, the Review speculated upon 
the likely results. It considered that the provision of a 
workmen’s institute amounted to little more than an 
indirect payment of wages above the market rate “to men 
whose temperament qualifies them to appreciate the value 
of the benefits thus offered them.” The writer’s con- 
clusion seemed to be that only men who were already of 
a good standard would appreciate the firm’s action; the 
Institute would not attract the others. Now that such 
things are taken for granted it is difficult to appreciate the 
atmosphere of fifty years ago. On the whole, I should 
say, that better conditions (combined of course with better 
wages) have raised the standard and outlook of industrial 
workers very considerably. 
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News of Men and Women of the Industry 


The General Electric Co., Ltd., 
announces the appointment of Mr. 
C. J. O. Garrard, M.Sc., .M.I.E.E., as 
manager of its Switchgear and Trans- 
former Works Group at Witton. He 
will include among his responsibilities 
the co-ordination of certain aspects of 
the engineering work of the G.E.C. 
factories at Witton. 

Mr. Garrard was educated at King 
Edward’s School, Birmingham, and the 


f 





Mr. C. J. O. Garrard Mr. J. S. Cliff 


University of Birmingham. After six 
years with engineering firms on the 
Continent, he joined the G.E.C. in 
1934. He was appointed manager of 
the Switchgear Works in 1947 and 
during the last few years has made 
journeys on behaif of the company to 
Canada, India, Africa and Australia. 
He has recently been elected chairman 
of the South Midland Centre of the 
Institution of Electrical Engineers. 

Mr. J. S. Cliff, M.I.E.E., has been 
appointed manager of the Switchgear 
Works at Witton. He was educated at 
Birmingham Technical College and 
was appointed development engineer 
at the Witton Works of the G.E.C. in 
1930. He became manager of the high 
power testing laboratory in 1934 and 
held this position until 1951 when he 
was appointed assistant manager 
(technical) of the Switchgear Works. 
Mr. Cliff is chairman of the B.E.A.M.A. 
Switchgear Technical Committee and 
a member of many B.S.I. and I.E.C. 
Committees. 

Mr. C. Dykes Brown has been ap- 
pointed manager of the illuminating 
engineering division of the General 


Electric Co.’s_ Lighting Fittings 
Department at Magnet House, Kings- 
way, London. Mr. Dykes Brown 


joined the company in 1928 and spent 
seven years at the Witton Engineering 
Works, where he served his apprentice- 
ship, followed by three years in the 
Estimating Department. After a short 
period at the company’s research 
laboratories, Wembley, he transferred 
to the Head Office and concentrated on 
the development of cold cathode light- 
ing, a subject on which he has written 
many articles. In addition to reading 








papers before the Illuminating Engi- 
neering Society, he has also been a 
member of its Council for the last three 
years, and taken an active part in its 
activities in the capacity of chairman 
of the Education Committee. 

Mr. T. E. Daniel, M.Eng., M.I.E.E., 
M.I.Mech.E., chairman of the North 
Western Electricity Board, has ac- 
cepted the invitation of the North 
Western Fuel Luncheon Club to be 
nominated as its 
president for the 
session 1956-57. 
The new session 
will be opened on 
26th September 
by Mr. D. Ren- 
ton, Q.C., M.P., 
Parliamen- 
tary Secretary to 
the Minister of 
Fuel and Power. 


Mr. C. J. Mole, 
A.M.I1.E.E.,  for- 
merly with the 
English Electric Co., Ltd., has taken 
up an appointment as consultant with 
Peregrine & Partners, The Manor 
House, Royston, Herts, and of 9, 
Ovington Gardens, London, S.W.3. 

The appointments are announced 
by Marconi’s Wireless Telegraph Co., 
Ltd., of Mr. J. P. Wykes, A.M.I.E.E., 
to the post of manager, maritime divi- 
sion, and Mr. B. G. H. Rowley, 
M.A.(Oxon), A.M.I.E.E., to that of 
assistant commercial manager. 

Mr. Wykes was formerly works 
manager at Chelmsford. He has a 
considerable background in maritime 
matters which extends over some 
thirty-eight years, having joined the 
Marconi International Marine Com- 
munication Co. in 1918. After many 
years’ experience in various capacities, 
both ashore and afloat, he joined the 
research and development staff of 
Marconi’s Wireless Telegraph Co., 
Ltd., in 1934, being engaged on the 
design and development of marine 
equipment. In 1942 he became 
manager of the Crystal Department, 
in which capacity he was responsible 
for the production of precision crystals. 


Mr. C. Dykes Brown 





A 


Mr. J. P. Wykes Mr. B. G. H. Rowley 


He was appointed assistant engineer- 
in-chief in charge of test at the 
Chelmsford Works in 1946, relinquish- 
ing this position in 1948 to become 
deputy works manager. About a year 
later he was appointed works manager. 

Mr. Rowley was educated at Alleyn’s 
School, Dulwich, and New College, 
Oxford. On the outbreak of the war 
he was first engaged on radar develop- 
ment work for the Royal Navy at H.M. 
Signal School, subsequently trans- 
ferring to radar duties with the Home 
Fleet. In 1942 he was attached to the 
United States Navy for radar liaison 
duties in the North Atlantic, and was 
later appointed to the staff of the 
British Admiralty Delegation in Wash- 
ington, a post which he held until the 
end of the war, with the rank of lieut.- 
commander. For the first five years 
of the post-war period Mr. Rowley 
held the post of staff radar officer with 
the British Joint Services Mission in 
America. In 1950 he joined Marconi’s 
as their technical representative in the 
United States, returning to England at 
the end of 1954 to become manager of 
the maritime division. 


British Insulated Callender’s Cables, 
Ltd., and the Automatic Telephone & 
Electric Co., Ltd., announce that Sir 
Archibald Gill, B.Sc.(Eng.), M.I.E.E., 
BRE: has 
joined British 
Telecommunica- 
tions Research, 
Ltd., as director 
and general 
manager. Sir 
Archibald, who is 
a past-president 
of the  Institu- 
tion of Electrical 


Engineers, was &, 


largely respon- 
sible for the Sir Archibald Gill 


equipping of the 

first coaxial cable in this country and 
the post-war expansion of long 
distance radio and cable communica- 
tions. 

British Telecommunications Re- 
search, Ltd., is an organisation having 
research establishments at Taplow 
Court, Taplow, Bucks, and was formed 
in 1946 jointly by the Automatic Tele- 
phone & Electric Co., Ltd. and 
British Insulated Callender’s Cables, 
Ltd., for the purpose of undertaking 
research and development work in 
connection with telecommunications. 
It has a staff of some three hundred 
and fifty engaged solely on this work 
under the direction of a board of 
directors comprising Mr. P. V. Hunter, 
C.B.E., Hon.M.I.E.E.,  F.A.LE.E. 
(chairman), Mr. F. O. Morrell, B.Sc., 
M.1.E.E. (director of research), Mr. 
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L. G. Brazier, B.Sc., Ph.D., M.I.E.E., 
Fel.A.I.E.E., A.F.R.Ae.S., Mr. J. J. 
Eades, Mr. R. M. Fairfield, B.Sc.(Eng.), 
M.1.E.E., M.I.Mech.E., Mr. O. W. 
Minshull, B.Sc., M.I.E.E. (alternate), 
Mr. J. A. Mason, M.M., M.I.E.E., 
C.G.I.A., and Mr. J. L. Miller, D.Eng., 
Ph.D., M.I.E.E., F.Inst.P., F.A.1LE.E. 
Mr. F. O. Morrell has _ been 
appointed engineering director of the 
Automatic Telephone & Electric Co., 
Ltd., and his technical assistants, Mr. 
J. Lawton, M.Sc., M.I.E.E., and Mr. 
G. T. Baker, M.Sc., have been 
appointed to the board of British Tele- 
communications Research, Ltd., re- 
sponsible for research work on trans- 
mission and switching respectively. 
Sir Archibald Gill will be the direc- 
tor responsible for the general adminis- 
tration of the research establishment. 


Mr. C. J. V. Lawson, M.I.E.E., 
M.I.R.E., at present manager of the 
cable station and engineering school 
of Cable & Wireless, Ltd., at Porth- 
curno, Cornwall, will become engineer- 
in-chief of the company on Ist April, 
1957, in succession to Mr. J. A. Smale, 
C.B-E., A.F.C., B.Sc. M.LE.E., who 
will be retiring at the end of March. 
On 1st September Mr. Lawson will 
become deputy engineer-in-chief. In 
this capacity he will work jointly with 
Mr. W. J. Knight, M.B.E., until 31st 
December, when Mr. Knight will be 
retiring. 

Mr. A. E. Williams, Ph.D., F.C.S., 
who writes in this issue on “ Electrical 
Heating of Industrial Equipment,” 
was educated in Britain and on the 
Continent. During the first world war 
he served in the Special Brigade 
Branch of the Royal Engineers. Since 
then he has been engaged as a techni- 
cal consultant by several well-known 
companies, and latterly has worked on 
his Own account as an_ industrial 
consultant. 


Falco Electrical Appliances, Ltd., 
Manchester, has recently appointed 
Mr. A. L. Bass as sales manager. 
Before serving as a captain with the 
Royal Engineers he was apprenticed 
with Asea Electric, Ltd. After the 
war he rejoined Asea on printing 
trade sales. In 1949 he joined Falco 
as a representative and was appointed 
chief sales representative in 1952. 


Babcock & Wilcox, Ltd., have an- 
nounced the formation, operative from 
2nd October, of an Atomic Energy 
Department. This Department, which 
will be responsible under the direction 
of the company’s chief engineer, Mr. 
W. F. C. Schaap, for development, 
proposition and contract engineering 
in the atomic energy field, will operate 
in close collaboration with the existing 
sales, engineering, commercial and 
manufacturing departments of the 
organisation. 

Mr. T. B. Webb, who has been 
appointed chief engineer and manager 
of the new department, as chief 
research engineer, has for some years 
directed the activities of the company’s 
Research Department centred at Ren- 














frew, including 
investiga- 
tions concerning 
the application of 
atomic energy to 
power generation. 

The assistant 
manager is Mr. 
W. R. Wootton, 
who is well 
known in nuclear 
engineering 
circles both in 
Great Britain and 
abroad. As one 
of the company’s senior engineers, he 
has been closely associated with the 
Atomic Energy Authority in feasibility 
studies and in atomic developments, 
which included the proposition and 
design of the specialised steam- 
generating plant that has been manu- 
factured by Babcock & Wilcox, Ltd., 
for the first full-scale atomic power sta- 
tion at Calder Hall. 

The position of chief research engi- 
neer, vacated by Mr. Webb, will be 
filled by the appointment of Dr. W. B. 
Carlson, at present assistant to Mr. 
Webb. 


Mr. P. C. Phillips, B.Sc.(Eng.), 
A.M.I1.E.E., assistant chief engineer 
(operations), Merseyside and North 
Wales Electricity Board, has been 
appointed deputy chief engineer of the 
Yorkshire Electricity Board. Mr. 
Phillips has been in his present posi- 
tion since January last year. He had 
previously been (since April, 1948) 
assistant chief engineer (planning) 
with the same Board. 

Before vesting day Mr. Phillips was 
senior assistant distribution engineer 
with the Edinburgh Corporation Elec- 
tricity Department for two years, and 
from 1939 to 1946 served in the Army, 
latterly as a major in the R.E.M.E. 
Mr. Phillips will take up his new 
appointment early in October. 


A presentation luncheon to Professor 
W. J. John, B.Sc., D.I.C., M.LE.E., 
was given recently by his former 
students at Queen Mary College, to 
mark his retirement as Professor of 
Electrical Engineering at the College. 
Speakers at the luncheon were Mr. 
S. E. Goodall, of W. T. Henley’s Tele- 


Mr. T. B. Webb 








Professor W. J. John (left) receiving a 
presentation from Mr. S. E. Goodall 






Dr. W. B. Carlson 


Mr. W. R. Wootton 


graph Works Co., Ltd., and Mr. F. C. 
Walmsley, of Micanite & Insulators, 
Ltd. During the luncheon a casket 
was presented to Professor John by Mr. 
Goodall. 

Abell & Smith’s Electrical Co., Ltd., 
has appointed Mr. S. M. Smith, 
who has been contracts manager 
with the company for the _ past 
eighteen months, as a director. Before 
joining the company Mr. Smith was 
with Hartley Installations, Ltd., of 
Shrewsbury. 

Mr. H. F. Jones, B.Sc.(Eng.), 
M.I1.E.E., whose article on “ Impulse 
Testing of Switchgear” appears in 
this issue, joined 
the General 
Electric Co., Ltd., 
at Witton in 1938 
after graduating 
with first class 
honours in elec- 
trical power en- 
gineering at 
London Uni- 
versity. After 
three years on 
general switch 
and control gear 
development he 
was placed in charge of the Witton high 
voltage laboratory, being responsible 
in 1941 for its rebuilding and 
equipping, including a 2-5 MV impulse 
generator. In 1952 he was appointed 
deputy manager of the Witton Labora- 
tories. He is a member of various 
E.R.A. and B.S.I. technical committees 
concerned with high voltage problems 
and control gear. 

Mr. Arthur L. Heath, 
M.Amer.I.H.V.E., has been appointed 
sales manager of the London Fan & 
Motor Co., Ltd., in succession to the 
late Mr. E. Norman Beavis. 

Mr. B. H. Dyson, general works 
manager of Hoover, Ltd., was recently 
appointed a director of Hoover (Elec- 
tric Motors), Ltd., Cambuslang, 
Lanarkshire. He has been a director 
of Hoover (Washing Machines), Ltd., 
Merthyr Tydfil, since 1948. 

Mr. F. E. Pilgrim, who is retiring 
after forty-five years’ service in the 
electricity supply industry in Bristol, 
received a presentation from his col- 
leagues on oth August. The new 
deputy-chairman of the South Western 
Electricity Board, Mr. E. C. Willis, 
presented him with a cheque on behalf 
of the staff of the Bristol Sub-Area. 





Mr. H. F. Jones 
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Mr. Pilgrim began his career with 
the Bristol Corporation Electricity 
Department in I91I in the mains 
department drawing office. In 1915 
he joined the Royal Engineers and 
served overseas, finishing whilst still 
in the forces, as an assistant charge 
engineer with the Chatham Electricity 
Supply Co. After the war he returned 
to the Bristol Corporation Electricity 
Department as a draughtsman. 


Mr. A. J. Ellison, B.Sc.(Eng.), 
A.M.I.Mech.E., A.M.I.E.E., whose 
article on “ Private Generating Plant ” 
_ appears in this 
_ issue, commenced 
_ his technical edu- 
| cation at the Bir- 
| mingham Central 
Technical Col- 
lege (now Col- 
lege of Tech- 
nology) where 
he obtained 
the Ordinary 
National Diploma 
and Higher 
National Certifi- 
cate in Electrical 
Engineering. He continued his 
studies there and at the Northampton 
Polytechnic, London, where he 
obtained the degree of B.Sc.(Eng.) 
with first class honours as an external 
student of London University, and 
afterwards studied at the Battersea 
Polytechnic. Mr. Ellison’s work has 
been primarily in connection with 
electrical machinery. After five years’ 
experience of the design of all types 
of a.c. and d.c. electrical machinery 
of small to medium sizes with Higgs 
Motors, Ltd., Birmingham, he spent 
three years with the Electrical Engi- 
neering Department of the Royal 
Aircraft Establishment, Farnborough, 
on research and development in the 
field of electrical engineering applied 
to aircraft. He then served a 
shortened graduate apprenticeship at 
the British Thomson-Houston Co.’s 
Rugby Works and joined the Plant 
Engineering Department as a design 
engineer, spending eight years on 
the design of the largest sizes of 
synchronous machines. He has made 
a special study of insulation problems. 


Mr. T. E. Wilson, who has since 
last year been assistant (electric trac- 
tion and generation) at Derby for 
British Railways, has been appointed 
assistant (planning and construction) 
in London, where he will be working 
on the scheme for electrifying and 
modernising the line between Euston, 
Manchester and Liverpool. 


The Merseyside and North Wales 
area final of the Electrical Industries 
National Golf Competition will be 
played at Heswall Golf Links on 
Tuesday, 28th August. The major 
event will take place in the morning, 
and a greensome competition during 
the afternoon. The hon. treasurer and 
golf secretary for the area is Mr. S. R. 
Gee, 26, Hope Street, Liverpool, 1. 





Mr. A. J. Ellison 


OBITUARY 


Mr. L. H. Bainbridge-Bell.—The 
death occurred on 7th August at the 
age of sixty-three of Mr. Labouchere 
Hillyer Bainbridge-Bell, O.B.E., M.C., 
M.A., M.I.E.E., for many years with 
the Admiralty Signal and Radar 
Establishment, Haslemere, and since 
1953 with the British Standards Insti- 
tution as a committee secretary in the 
Electrical Section. 

After service with th “.F.C. and 
the R.A.F. in the 19 war, Mr. 
Bainbridge-Bell was on the research 
staff of the Radio Communication Co., 
developing the Robinson system of d.f. 
for ships. From 1927 to 1936 he was 
at the Slough radio station developing 
the cathode-ray direction finder for 
atmospherics and ionosphere-sounding 
apparatus. He joined the Admiralty 
Signal and Radar Establishment in 
1939. 

Mr. Cyril Holt, M.I.Mech.E., died 
whilst on holiday in Barcelona on 6th 
August. Mr. Holt received his techni- 
cal training at Salford Royal Technical 
College and served in the R.F.C. 
(later R.A.F.) during the 1914-18 war. 
He joined the Metropolitan-Vickers 
Electrical Co., Ltd., in 1923. After 
some years as section leader in the 
motor drawing office, he transferred 
in 1949 to the Radio (now Electronics) 
Engineering Department, becoming 
section leader, mechanical engineers. 
In this capacity he was responsible for 
dealing with the mechanical engineer- 
ing problems involved in radar equip- 
ment, heavy particle accelerators, and 
digital computers. Mr. Holt was a 
member of the Metropolitan-Vickers 
Long Service Association. 

Mr. W. T. Hughes, who until March, 
1951, was district representative for the 


ELECTRICAL REVIEW 17 AUGUST 195% 


Liverpool and North Wales territory; 
of the Metropolitan-Vickers Electrica’ 
Co., Ltd., died on 5th August. H« 
relinquished the appointment, which 
he had held since 1929, owing to ill- 
health and impending retirement. 

Mr. Hughes commenced his career 
in the electrical industry in 1900 as a 
trainee with the Liverpool Corporation 
and joined the Erection Department 
of Metropolitan-Vickers (then British 
Westinghouse) in 1913, being employed 
chiefly on switchgear contracts. He 
transferred to the Switchgear Depart- 
ment in 1922, working first in switch- 
gear engineering and then _ in 
switchgear sales; during the latter 
period he visited Brazil and Holland, 
and obtained the company’s first order 
from the latter country for metalclad 
switchgear (for Arnhem). 


Mr. Edgar Inge, superintendent of 
the generating stations at Ramsgate 
and St. Peter’s of the South Eastern 
Electricity Board, died on 5th August, 
aged sixty-one. He had been em- 
ployed in the electricity supply indus- 
try for forty-three years, six of them 
at Ramsgate. 

Dr. Pietro Pirelli, chairman of Pirelli, 
Milan, died in Milan on 14th August 
at the age of seventy-five. His com- 
pany are joint owners with the General 
Electric Co., Ltd., of the Pirelli- 
General Cable Works, Ltd. 


WILLS 


Mr. T. Jack, A.M.I.E.E., formerly deputy 
engineer and manager of the Bolton Corpora- 
tion electricity undertaking, who died on 4th 
March, left £3,284 gross (£3,191 net). 

Mr. J. R. Cheetham, late export manager of 
the Edison Swan Electric Co., Ltd., who died 
on 28th March, left £5,676 gross (£5,614 net). 

Mr. A. V. Heyes, governing director of 
Heyes & Co., Ltd., who died on 28th January, 
left £31,980 gross (£28,776 net). 


National Inspection Council 


We are informed by Brigadier 
W.G. S. Thompson, O.B.E., the chief 
executive officer and secretary, that the 
certificate of incorporation for the 
National Inspection Council for Elec- 
trical Installation Contracting has been 
received and so the new Council is 
now actually in being. 

In this issue of the Electrical 
Review there is an advertisement for 
a senior technical officer for the Coun- 
cil; a salary of £2,000 rising to £2,500 
is offered. Because of the coincidence 
of the granting of the certificate of in- 
corporation and the holiday season the 
closing date for applications has been 
fixed as 17th September. This 
probably means that the appointment 
will be made in October and in the 
meantime there will be no appoint- 
ment of inspecting engineers as it is 
considered that the senior technical 
officer should have a say in their selec- 
tion. Consequently advertisements 
for the inspecting engineers may not 
appear for about another month. 

Brigadier Thompson says that in 


spite of this the Council expects to 
adhere to its intention that the organi- 
sation shall be in full working order 
by Ist January next—the date tenta- 
tively fixed for the winding-up of the 
National Register of Electrical Instal- 
lation Contractors. 

The rules for enrolment in the 
National Roll of Approved Contractors 
and forms of application for enrolment 
will be ready in a week or two. Copies 
will be sent to all who are entitled to 
enrolment without initial inspection 
(members of the English and Scottish 
Electrical Contractors’ Associations, 
those already on the National Register 
and the contracting departments of the 
Electricity Boards, including the South 
of Scotland Board). The first edition 
of the Roll of Approved Contractors 
should be ready by the end of the 
year. 

The origin and constitution of the 
National Inspection Council formed the 
subject of an article by Mr. P. V. 
Hunter, C.B.E., in our issue of 29th 
June last. 
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LETTERS FQ THE 
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Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 


Widespread Trade Discounts 


SEVERAL times in the past you have kindly allowed me 
to call attention to the irresponsible way in which electrical 
trade discounts are flung at all and sundry, to the very 
great detriment of electrical contractors. I also drew 
attention to the effect this had on the labour market, by 
the encouragement given to industry generally to employ 
their own electricians in order to qualify quite easily under 
the existing Fair Trading Policy for substantial discounts. 

That no reaction was noticeable, from either manufac- 
turers or wholesalers—or for that matter contractors— 
suggests to my mind two things: —(1) That manufacturers 
and wholesalers understand the wisdom of “ Silence is 
Golden ”’—particularly if one is likely to be found out!; 
(2) That the contractors’ lack of contribution may spring 
from an element of cynicism which is not healthy in our 
industry. 

I now find that the contractors’ lot is being propitiated 
by “enterprising” wholesalers, who recognise that they 
can well afford to give away 10 or 1§ per cent of their 
margins to the contractors if the contractors will canalise 
business through them, which so often means that the 
wholesalers do no more than copy out an order and pass 
it on to the manufacturer, for him to deliver direct to the 
contractor—and such onerous work collects for the whole- 
saler a handsome reward. 

Respectable wholesalers refuse to indulge in this 
procedure, but when contractors are continually asked to 
work on a 5 per cent (or thereabouts) gross profit on 
merchandise, the practice is bound to spread, and the Fair 
Trading Policy will fall further into disrepute. 

My own company is confronted at this moment with 
what should be done in regard to a £2,000 order, which 
we would like to place either direct with the manufacturer 
concerned, or with our usual wholesalers. After having 
incurred sales costs to obtain the order it was discovered 
that our clients are entitled to a 20 per cent discount under 
the Fair Trading Policy. My company cannot operate on 
a § per cent gross profit, and I would like to have the 
views of other sections of the trade, as to whether I should 
place this order with an “ enterprising ” wholesaler, who, 
given the opportunity to copy out my order, offers another 
IO per cent. 

Those of us who support orthodoxy still hope that the 
industry will wake up and put its house in order, so that 
“spiv” methods can be avoided in an effort to balance 
the balance sheet. 

London, E.C.4. J. MoRTIMER HAwkKINs, 

Managing Director, 
Mortimer, Gall & Co., Ltd. 
Cavendish Laboratory 


IN your very interesting article on the above Laboratory, 
in the 8th June issue of the Electrical Review, referring 
to Sir J. J. Thomson, the discoverer of the electron you 
mention certain of his research students who later became 
famous men. 

You omit, however, to mention the man whom J. J. 
Thomson, in his published memoirs, refers to as the most 
brilliant in all his experience of research students during 
40 years of teaching at Cambridge, namely, the late 
Professor H. L. Callendar, C.B.E., F.R.S. Among other 
things, Callendar invented the first successful electric 





temperature recorder used in industry, working on the 
then new “ servo ” principle, 100,000 derivatives of which 
are used by industry all over the world to-day. He also 
invented the platinum resistance thermometer which is the 
major standard of temperature throughout the world 
to-day. He also invented a number of instruments 
unequalled in their time, some of which are still in a 
Cambridge catalogue, 60 years after their invention. 

He made many contributions in other directions: steam 
engines and turbines, steel manufacture and petrol engine 
developments and also an air driven car which is now in 
the custody of the Science Museum, South Kensington. 

H. L. Callendar was the outstanding scholar of his age 
at Cambridge, taking a double first in classics and 
mathematics, and getting his fellowship of Trinity College 
for scientific research, a feat of scholarship which has 
never since been equalled by any student at Cambridge. 

Acton, London, W.3. LL. H. CALLENDAR, 

F.R.I.C., F.I.M., D.1.C., Ph.D., A.R.C.S., B.SC. 

[Dr. L. H. Callendar is the son of the late Professor H. L. 
Callendar.—Editors, Electrical Review.] 


Industrial Power Factor Correction 


THE article by Mr. W. A. Brecknell, A.M.IE.E., on 
“Industrial Power Factor Correction” in your 27th July 
issue was most interesting. 

I feel, however, that a little more emphasis should have 
been placed on the selection of size of capacitor for 
individual correction of motors. Although the statement, 
“ kVAr rating not exceeding the no-load magnetising kVAr 
of the motor ” is fundamentally correct, British Standard 
Code of Practice, C.P. 321 102 (1950), goes on to state 
that “ 85 per cent of this value is usually found to satisfy 
this condition.” 

Cowbridge, Glam. W. L. PASSANT, A.M.I.E.E. 


Toughened Glass Insulators 


REFERRING to your issue of 20th July, the second 
paragraph of the article on “Toughened Glass Insulators” 
on page 108 deals with a cause of breakdown classed as 
“ageing.” The paragraph leads up to a claim that the 
life of a toughened glass insulator is limited only by the 
life of the metal fittings. It ends with the rather sweeping 
statement that “ similar claims cannot be made in respect 
of porcelain units.” If allowed to go unchallenged these 
words, accepted at their face value, will mislead the 
inexperienced and uninformed and result in conclusions 
far removed from the facts. 

Requests come from all parts of the world for reports 
upon corroded metal fittings, supports and couplings. It 
is quite usual to find the porcelain insulator sound and 
undamaged though the metal components of the assembly 
have, after 20 or 30 years’ service, suffered beyond repair 
from the corrosive effect of impure atmosphere assisted 
by the abrasive action of wind-borne sand. 

The word “ ageing ” has been used almost as if it were 
associated with an undesirable inherent property of the 
material. This is not the case, for nothing is more durable 
than perfectly balanced and correctly fired porcelain. 

Trysull, near Wolverhampton. N. E. P. Harris. 

[Mr. Harris is joint managing director of Bullers, Ltd.— 
Editors, Electrical Review.] 
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Engineering in Europe 


ABSTRACTS FROM FOREIGN TECHNICAL JOURNALS 


Aumost 40 years ago Petersen published a theory 
according to which an intermittent earth fault in a system 
not connected to earth raises the potential level of the 
system against earth by building up oscillations and thereby 
causes dangerous surges. This theory was accepted by 
authorities like Riidenberg and others and also was believed 
to be confirmed by the fact that intermittent earth faults 
often turn into two-phase short-circuits to earth. Compre- 
hensive tests on earth faults in the 50 kV system of the 
Berne Power Co. and the 8 kV system of the Zurich Power 
Co. have yielded the unexpected result that the maximum 
voltages set up in the 50 kV system did not exceed 
1-8 X peak value of the line voltage and in the 8 kV system 
2X peak value of the line voltage. These experiments 
were supplemented by an even more ambitious research 
programme on intermittent earth faults carried out in the 
open-air h.v. laboratory of the A.S.E. and U.C.S. 

These investigations were intended firstly, to clarify the 
conditions under which events take the course predicted 
by Petersen’s theory; secondly, to determine the charac- 
teristics of intermittent arcs; thirdly, to investigate arcing 
faults in a system model, when the arcs were set up in 
air, oil or faulty (cracked) insulators; and fourthly, to 
compare Petersen’s theoretical conditions with those 
obtaining in practice and hence to determine the probability 
of an actual building-up of resonant voltage oscillations. 
All these investigations invariably confirmed that the 
maximum voltages in the overwhelming number of cases 
remained below 2 Xline voltage in the sound, and below 
1-5 Xline voltage in the faulty, phases. Only in quite 
exceptional cases (fractions of 1 per cent) 2-4 X line voltage 
could occur in the sound, and 2 X line voltage in the faulty, 
phases. The results fully confirm the experience gathered 
in the life-size tests and disvrove Petersen’s theory as 
representing practical possibilities—“ Experimental and 
Theoretical Investigation of Surges Set Up by Inter- 
mittent Earth Faults in Unearthed Three-Phase Systems 
and the Characteristics of Arcing Grounds,” K. Berger 
and R. Pichard, A.S.E. Bull., Vol. 47, No. 11, pp. 485-517; 
26th May, 1956, in German. 


Drying Transformers 


The problem of drying transformers before erection 
and start of operation has been under discussion for a 
number of years now, and for good reasons, the most 
relevant of which is that in modern power stations the 
transformers are predominantly used in unit connection 
with turbo- or hydro-alternators, and assembly and 
erection of generator and transformer are therefore 
carried out simultaneously. Not only does transformer 
drying on site delay the start of operations, but drying 
in the machine hall is at least inconvenient, if not impos- 
sible altogether. 

In the U.S.S.R. the Ministry of Power Stations has 
issued regulations and standards on the methods of 





Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
Electrical Review. 


moisture tests to be applied to transformers to enable 
them to be taken into service without preliminary drying. 
These regulations contrast in many respects with recom- 
mendations issued by the largest transformer works of 
the country and sufficient data have now been collected 
to prove the correctness and reliability of the testing 
methods recommended by the Ministry of Power Stations. 
The preferred method is the capacitance-frequency 
method supplemented by tan 6 measurements and resist- 
ance measurements at 60 deg and 15 deg C. While these 
methods are quite convenient to apply, the standard test- 
ing equipment (PKV) could be further improved and 
rendered more sensitive. By comparison, the conditions 
laid down in the instructions of the transformer works are 
unnecessarily severe and unfounded from operational 
experience gathered over many years.—“ Drying of Power 
Transformers,” M. N. Goltsman, Elektrichestvo, No. 5, 
pp. 72-76, 1956, in Russian. 


E.H.V. Tower Design 

It is not surprising that the insatiable thirst for more 
power and its distribution over long distances, which 
necessarily called for increased transmission voltages, 
moved all the familiar problems of the design of overhead 
line supports into a higher range. Although many of them 
are of a merely dimensional character and therefore not 
qualitatively novel, others present definitely new aspects. 
It was certainly a sound method, adopted in many cases, 
to project lines for, say, 300-400 kV, at a time when the 
transition to this voltage was not yet required or possible 
for other reasons, and to operate them at 200-230 kV until 
the transition became necessary and the generating capacity 
for it available. 

Meanwhile, quite a number of lines for operation at the 
higher voltages have been erected, or are in the course of 
erection, on the European and American continents and it 
is interesting to compare the widely differing solutions 
adopted by the designers of the supporting towers. To a 
certain extent the choice of the mast types is determined 
by the transmission system, geography and topography of 
the regions traversed, the choice of the foundations of the 
mast by the geology, and by the climatic and meteorological 
character of the regions. 

There is no clear preference yet for either single or 
grouped phase conductors, or for single or multiple-plane 
arrangement of conductors, and the tower type must to a 
certain extent reflect the conductor configuration and 
number and arrangement of earth wires used (if any). The 
mechanical strength of the construction is obviously 
prescribed by considering the severest weather conditions, 
high winds, ice loads and considerable rapid temperature 
variations during operation at full load, or even overloads. 

The conductor fittings as well as insulators must also be 
designed to cater for every eventuality. The designs 
shown and discussed represent a reasonably complete 
survey of all the types representative of developments in 
the most important countries of the world.—“‘ Modern 
Tower Designs for V.H.V. Transmission Lines,” H. Meyer, 
E.T.Z., Vol. 77, No. 8, pp. 225-233, 11th April, 1956, 
in German. 
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Trade with Egypt 


In view of inquiries about the effect 
of the current financial restrictions on 
United Kingdom trade with Egypt, the 
Board of Trade states that traders are 
advised that payment is not being 
made out of blocked Egyptian sterling 
accounts for goods exported to Egypt 
other than for goods delivered or 
shipped on or before 27th July and for 
goods in respect of which confirmed 
bankers’ credits had been established 
on or before that date. There is no 
prohibition of exports to Egypt other 
than of arms and warlike material 
though export licences continue to be 
required for certain kinds of goods. 


E.T.U. Vigilance Group 

A “Pro-union Vigilance Group’ 
was formed by several members of the 
Electrical Trades Union in Man- 
chester last week. Its purpose, as 
stated by Mr. E. Pinner, a shop 
steward, is to combat Communist in- 
fluence in the Union by encouraging 
members to take a greater interest in 
Union affairs. In particular it aims at 
securing a voice for members in the 
matter of strike action, improving the 
methods of electing officials and ensur- 
ing that Union funds are not used for 
“foreign political objects.” The 
group’s aim is to have at least one 
supporter in each branch. 


> 


Electroheat in Industry 


The South Wales Electricity Board 
is holding a three-day conference on 
“Electroheat in Industry and Com- 
merce” on 19th, 20th and 21st Sep- 
tember at the Drill Hall, Cardiff. An 
exhibition at which a number of lead- 
ing manufacturers will. display a com- 
plete range of equipment will be held 
in conjunction with the conference. 


pHILIPS 


It will open with a showing of films, 
which will be followed by a viewing 
of the exhibits. The conference will 
be opened in the afternoon of the first 
day by Mr. L. Howles, chairman of 
the Board. He will be followed by Mr. 
H. Jackson who will give a talk on 
“Electroheat in Industry and Com- 
merce,” after which visitors will have 
a further opportunity of inspecting 
exhibits. 

The exhibitors who are taking part 
are: The General Electric Co., Ltd.; 
Santon, Ltd.; the English Electric 
Co., Ltd.; Radiovision Parent, Ltd.; 
Isopad, Ltd.; the Department of 
Scientific and Industrial Research; the 
Metropolitan-Vickers Electrical Co., 
Ltd.; Wild-Barfield Electric Furnaces, 
Ltd.; Metalectric Furnaces, Ltd.; 
Radio Heaters, Ltd.; Birlec, Ltd.; and 
Philips Electrical, Ltd. 


Neon Signs in Piccadilly Circus 


Claude-General Neon Lights, Ltd., 
recently appealed to the Minister of 
Housing against the refusal by the 
Westminster City Council to permit 
the erection of neon signs on certain 
parts of the Criterion building in Pic- 
cadilly Circus, London. 

The Minister now says that while 
he considers that signs on the eastern 
section of the facade of the building 
would not be out of place he was not 
prepared to sanction the erection of 
signs of an unspecified nature. He sug- 
gests that the company should apply 
again for permission, this time 
specifying the particular advertise- 
ments it wished to display. 

Mullard Film Service 

A number of 16mm sound films of 
a general interest and educational 
nature on subjects related to the 
principles and applications of elec- 


tronics have been made by Mullard, 
Ltd. These have been produced 
in an entertaining form suitable for 
presentation to a wide public. Per- 
sonnel and welfare officers and others 
who organise recreational and educa- 
tional activities for employees can 
obtain from the company a folder in 
which a brief synopsis of each of these 
films is given, together with details of 
running time. The films are available 
on loan free of charge and inquiries 
should be made to the Mullard Film 
Service, Publicity Division, 1 Gerrard 
Place, London, W.1. 


Hydro-Electric Plant for the 

Arctic 

Two 50 MVA 428 r.p.m. vertical 
waterwheel generators have been 
ordered from the Metropolitan-Vickers 
Electrical Co., Ltd., by Norges Vass- 
drags Og Elektrisitetsvesen for exten- 
sions at Rossaga, a power station on 
the fringes of the Arctic Circle. These 
generators will supply power to an iron 
works and an aluminium works near 
the power station. 


Philips’ North-West Regional 
Headquarters 


Philips Electrical, Ltd., has trans- 
ferred its north-west regional head- 
quarters to new premises at 20, Cannon 
Street, Manchester. The new building 
houses administrative and sales offices, 
statistical and accounts departments, 
drawing offices and a modern trade 
showroom and demonstration centre. 

The lighting throughout has been 
planned by Mr. J. D. Layton, 
A.R.I.B.A., of the Philips Lighting 
Design Service. It makes effective use 
of practically the whole range of 
Philips tungsten and fluorescent lamps 
and fittings so that every room in the 





Philips’ new North-West regional headquarters at Manchester showing (left) exterior and (right) trade showroom and demonstration centre 
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building is a permanent working 
demonstration of a different lighting 
principle. The public reception area 
is brilliantly lit by day and night. An 
innovation is a row of infra-red lamps 
recessed into the ceiling and these will 
provide spot comfort heating for 
visitors during cold weather. There 
is also an illuminated display panel, 
the contents of which may be changed 
at frequent intervals. 

A tower is mounted on the flat roof, 
and on this stands a 46ft steel mast 
carrying Bands I and III television 
aerials and a.m. and v.h.f. radio aerials. 
Feeder cables lead down to various 
rooms throughout the building. There 
is provision for floodlighting the 
tower and mast and the external dis- 
play is completed by an 8ft neon sign. 
The air-conditioned trade showroom 
and demonstration centre is on the 
lower ground floor. 

Leading out of the showroom is a 
conference room which will be used 
for business meetings, receptions, etc. 
Beyond, lies a small kitchen, adjoining 
which is a staff canteen/rest room. 
The electrical contractors for the new 
premises were Robert Springer, Ltd. 

The existing main stores and tech- 
nical service departments at Phoenix 
Mill, Carruthers Street, the branch 
office at Liverpool and the depot at 
Blackburn will continue to function 
under the direction of the regional 
manager at ‘Manchester. 


Lamp Publicity 

The Lighting Division of Siemens 
Brothers & Co., Ltd., are introducing 
two new dealer aid showcards and a 
completely new set of lamp catalogues 
to herald the 1956-57 lighting season. 
The showcards are printed in four 
colours, and the set of lamp catalogues, 
also in four colours, cover general 
service and fluorescent lamps, dis- 
charge lamps, projector lamps and 
automobile lamps. One of the show- 
cards suggests where clear, pearl, and 
“ Silvalux” lamps may best be used 
in the home, whilst the general light- 
ing service lamp catalogue emphasises 
the decorative uses of certain lamps 
in addition to their illumination value. 
The other showcard is shown in the 
accompanying illustration. 





One of the new Siemens lamp showcards 





An Ekco-Ensign lamp showcard for the 
coming lighting season 


The lighting products of Ekco- 
Ensign, Ltd., will be prominently 
advertised throughout the season and 
a wide range of new catalogues and 
leaflets will be available. New show- 
cards are being issued, one of which is 
shown in the accompanying picture. 


Elliott-Giannini Agreement 


Under a recently-announced agree- 
ment with Giannini, Ltd., of 45, 
Gresham Street, London, E.C.2 (the 
British affiliate of the American com- 
pany, G. M. Giannini & Co., Inc., of 
Pasadena, California), Elliott Brothers 
(London), Ltd., are to manufacture 
and market Giannini shaft-rotation 
digitisers. These are a range of 
specially designed commutators which 
enable shaft positions to be converted 
without ambiguity to electrical signals. 
They may be used for the conversion 
of physical variables, such as pressure, 
motion, temperature, flow, etc., into 
a form suitable for entry into a 
digital computer, and for making 
permanent recurds in digital form of 
the information concerned. Special 
“translators ” are available which will 
store very  short-duration output 
signals from the commutators for 
sufficient time to operate compara- 
tively slow recording or printing 
equipment (e.g. electric typewriters, 
card punches or tape punches). The 
commutators are suitable for attach- 
ment to most standard types of self- 
balancing potentiometer recorders. 


Colliery Handling Plant 


The Fraser & Chalmers Engineer- 
ing Works of the General Electric Co., 
Ltd., has received a contract valued at 
about £250,000 from the National Coal 
Board for a comprehensive surface 
handling plant for installation at Lea 
Hall Colliery, now in course of con- 
struction in the Cannock Chase Area. 
Equipment designed to convey dirt 
and coal from both upcast and down- 
cast shafts at the rate of 600 tons an 
hour includes mine car tipplers and 
apron plate feeders which will deliver 
dirt to belts serving grizzley screens, 
the oversize being reduced by a jaw 
crusher before delivery to a surge 
bunker for ultimate disposal. Coal 
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will be delivered by belt conveyors 
through “ Gyrex ” screens and crusher: 
for distribution to blending bunkers. 

A side-discharge 35-ton capacity 
wagon tippler will feed “imported ” 
coal into the conveying system for 
delivery to the blending bunkers from 
which, together with output from Lea 
Hall Colliery, it will be discharged into 
a receiving hopper to supply the 
adjacent Rugeley generating station of 
the Central Electricity Authority. 

Higher grade coal will be treated in 
the proposed preparation plant, and 
facilities are provided for loading the 
treated coal into wagons for despatch 
by rail or from land sale bunkers. 


Gas Turbine Sets for Pakistan 


Richardsons Westgarth (Hartle- 
pool), Ltd., announces that it has 
received instructions from the Pakistan 
Industrial Development Corporation 
to supply two gas turbine driven 
generating sets for Multan, Pakistan. 
Each of these units will be of the 
Richardsons Westgarth-Brown Boveri 
single shaft open cycle type without 
regenerative heating and will have an 
output of 5,700 kW with an ambient 
temperature of 104 deg F. This out- 
put is increased to nearly 7,000 kW 
when the air temperature drops to 
approximately 65 deg F. They will use 
either natural gas or heavy fuel oil and 
both the gas turbines and alternators 
will be built at Hartlepool. 


Prices of Materials 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 
industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 





ALUMINIUM ingots 
COPPER, H.C. Electro 
Fire Refined 99:70% ton £311 os od 
Fire Refined 99-50% | ton £310 os od 
COPPER Tubes ar Ib 3s o}d 
Sheet . ton £384 5s od 
H.C. wire and strip . ton £350 5s od 
LEAD, English ton £118 5s od 
Foreign ton £117 os od 
MERCURY _.. flask £83 15s od 
TIN, block (English) . ton £775 10s od 
ZINC, G.O.B. Foreign ton £97 1 Ios od 


ton £190 Ios od 
ton £312 5s od 


Electrolytic : oo | tOn 
BRASS Tubes = 
— lb 2s 5d 
stg es ton £318 10s od 
b 3s 23d 
PHOSPHOR BRONZE 
Wire .. a | Ib 4s 78d 
PLATINUM .. oz £34 os od 
RUBBER, No. 1 R.S. S. 
spot .. ae ; Ib 30d—30}d 











Mobile Signal Centre 


To meet a requirement for a mobile 
signal centre, Airtech, Ltd., has 
designed for the Air Ministry a new 
mobile teleprinter section and switch- 
board for use in tactical air forces. It 
is a complete teleprinter exchange 
where telegraphic messages can be re- 
ceived, re-directed and monitored. The 
normal method of communication with 
the vehicle is by land-line, although 
provision is made for connection of the 
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‘eleprinter circuits to adjacent vehicles 
‘0 function as terminal equipment for 
-adio teleprinter circuits. The vehicle 
comprises a 10 ton, drop frame, semi- 
railer containing a 40-line switchboard 
with monitoring facilities, six simplex 
‘eleprinter positions and “transfer 
send” and “transfer receive” posi- 
tions. The teleprinter room is force 
ventilated via air ducts and has a ther- 
mostatically controlled heating system, 
provision being made for attaching a 
refrigerating vehicle when required. 


Rubber from Oil 


It was announced recently that plant 
would be installed at the Esso 
Refinery, Fawley, for the production 
of butadiene, a petroleum gas which 
is the basis of GR-S, one of the 
principal forms of synthetic rubber. 
“Rubber from Oil” is the title of one 
of several topical articles in the 
summer issue of the Esso Magazine. 
It points to the urgent need to supple- 
ment supplies of natural rubber, say- 
ing that it is no longer reasonable to 
expect that natural rubber can cope 
with the full weight of present-day 
needs. Few substances are less alike, 
to the sight and to the touch, than 
rubber and oil; yet research in the oil 
industry has resulted in the discovery 
and perfection of a process that enables 
the two industries to enter into a new 
partnership. 


Diesel Generating Plant for 
New Zealand 


In the face of strong competition 
the National Gas & Oil Engine Co., 
Ltd., has obtained a contract from 
the Auckland Metropolitan Drainage 
Board, New Zealand, for diesel 
generating plant for the Manukau 
sewage purification works, Auckland. 
The plant will include four B2AP8 
dual-fuel engines, running at 333 
r.p.m., and each developing 1,040 
b.h.p. on diesel fuel and 1,000 b.h.p. 
on sewage gas. The engines are of 
standard design and operate on sewage 
gas with a small percentage of diesel 
oil for ignition purposes. Each engine 
will be directly coupled to a 400/410 V, 
3-phase, 50 c/s alternator manufac- 
tured by the Brush Electrical Engi- 
neering Co., Ltd., Loughborough. The 
order was placed with the agents of 
the National Gas & Oil Engine Co. in 
New Zealand, Turnbull & Jones, Ltd., 
Wellington. Consulting engineers for 
the scheme are Brown & Caldwell, 
California. 


Trade Announcements 


Dallow Lambert & Co., Ltd., have 
moved their London office to 6, Strat- 
ton Street, London, W.1 (telephone: 
Grosvenor 4766). The new premises 
will enable the company to have a 
small permanent exhibition of dust 
control equipment. 

Mr. R. C. Jones who, for many years, 
has been senior representative for 
electrical distribution equipment in 


F 


the Greater London area for W. T. 
Henley’s Telegraph Works Co., Ltd., 
has been appointed to take over, in 
addition to his present duties, those 
previously carried out by the late Mr. 
T. D. Ratcliffe. 

The address of Magnetic Controls, 
Ltd., is now 24, Ritherdon Road, 
London, S.W.17 (telephone: Balham 
0399). 

The Beta Manufacturing Co. has 
appointed Mr. F. E. Conway, of 
Marton, Blackpool, to cover Lanca- 
shire, Cheshire and North Wales for 
its decorative and display lighting 
fittings, and Mr. A. Starsmore, of 
Eckington, Sheffield, to cover Leices- 
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tershire, Derbyshire, Lincolnshire, 
Nottinghamshire, and also Sheffield 
and Rotherham. 

The Hoffmann Manufacturing Co., 
Ltd., announces that its stockroom is 
now at 19, Store Street, London, 
W.C.1. 

Mr. H. W. Smith has been appointed 
agent for the L.P.S. Electrical Co., 
Ltd., covering South Wales. 


The Welmec Corporation, Ltd., is 
now at 147, Strand, London, W.C.2 
(telephone: Temple Bar 3357). 

Enfield Cables, Ltd., announces that 


its London Branch has moved to 19/21, 
Store Street, London, W.C.1. 





New B.1.C.C. Works at Erith 


British Insulated Callender’s Cables, 
Ltd., is rebuilding its cable factory at 
Erith, Kent, as part of a plan for 
reorganising its production units. The 
present buildings, some of which date 
from 1880, when the original factory 
was opened, have spread over 64 
acres and have grown as the result 
of many additions necessitated to meet 
special requirements. 

The new factory will be 66oft long 
and 58o0ft wide and will have, in the 
main, a reinforced concrete frame- 
work with brick and asbestos-board 
walls. It will be built partly on the 
existing site and partly on ground 
hitherto unoccupied, and will provide 
a single-storey factory, under one roof, 
of some 340,000 sq ft. This will 
permit in a single building the com- 
plete manufacture, inspection and 
testing of power cables for the highest 
working voltages. 

A considerable amount of new 
machinery is being installed and exist- 
ing equipment modernised to ensure 
the most efficient production of all 
types of paper-insulated cables, 


including impregnated-pressure and 
oil-filled cables. In addition, the 
design of the equipment throughout, 
including cranes, has been based on 
the need to manufacture longer 
lengths of large diameter cables 
weighing up to 50 tons in one cable 
length. A notable feature will be the 
considerably improved operational lay- 
out of the plant, the intention being to 
reduce handling to the minimum. 

The building contractors, Sir Robert 
McAlpine & Sons, Ltd., expect to 
complete the building by the end of 
this month, but as full production will 
have to be maintained while plant is 
being transferred, it will be towards 
the end of 1958 before the entire 
scheme is completed. 

At present power cables are manu- 
factured at both the Erith and Prescot 
Works, but when the new buildings at 
Erith are completed power cable 
manufacture will be progressively 
transferred there to permit the space 
at Prescot being used for the produc- 
tion of other types of cables, acces- 
sories and non-ferrous metal products. 





Armouring bays at the new B.1.C.C. works at Erith with the first machines installed 
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Electrical Heating of 
Equipment 
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Industrial 


By A. E. WILLIAMS, Ph.D., F.C.S. 


A Versatile Range of Apparatus 


Wane electricity has long been in use for space 
heating, the use of this medium for heating various types 
of industrial equipment has been developed chiefly during 
the past decade. Before this, the employment of electricity 
in industrial heating was limited almost entirely to 
immersion heaters and clamp-on mica elements. In 
common with many other developments in industry, the 
application of electricity to industrial heating started in 
chemical laboratories, where electric heating mantles were 
applied to the heating of flasks, etc. Chemists at once saw 
the great advantages of having a heating medium which was 
safe in the presence of the many inflammable materials 
handled in the laboratory. At the present time electric 
heating mantles have largely replaced the time-honoured 
Bunsen burner in laboratories for heating materials where 
there is a risk of fire or explosion. 

Various types of laboratory heating equipment have since 
been developed and, in addition, the heating of many 
classes of industrial equipment has become a practical 
proposition. For example, pipe lines may be heated by 
the use of electric heating tape applied to the outside of 
the pipe either in the form of a spiral or as a straight 
length under the pipe. Valves on pipe lines may be heated 
by the use of electric valve heaters, while both pipes and 
other cylindrical equipment may be covered with electric 
heating and lagging units. Flexible electric heating panels 
are used to heat storage vessels, process vessels, road 
tankers, radiation panels, vacuum forming units, etc. 
Containers such as drums may be enclosed in an electric 
heating mantle to warm up the contents. In the chemical 
and allied industries electric heating mantles are widely 
used for many different shapes and sizes of vessel. 


Heating Tapes 


Flexible electric heating tapes (Fig. 1) consist of insulated 
resistance cord interwoven with high temperature glass 
yarn withstanding temperatures up to 550 deg C. Tough 
glass cloth covers the heating panel on each side, thus 
forming a fully insulated pliable heating tape. The tapes 
are fitted with 6in of connecting flex and a male and female 
two-pin plug, with the exception of the longer tapes which 
are provided with strong glass braided leads for screwing 
into a terminal box at the site. The tape may be held in 
position by means of glass yarn tying cords. 

The amount of heat applied to a given length of pipe 
may be varied either by using tapes of different loadings or 
by varying the number of turns per unit length of pipe. 
A typical tape widely used for keeping pipe lines, valves, 
etc., at elevated temperatures has a loading of approxi- 
mately 150 W per sq ft. The tape may either be traced 
along or spiralled around the pipe to be heated, while the 
wattage per ft applied is changed by varying the pitch of 
the spiral. With this tape temperatures up to 300 deg C 
can be attained, and the normal procedure is to use some 
form of thermal lagging to prevent excessive heat loss. 
A tape having’ a heavier loading—4o0 to 450 W/sq ft—is 
intended for the heating of vessels and other equipment, 
as well as for heat compensation at higher temperatures. 
This tape, which will give a temperature up to 450 deg C, 


is normally employed with special controls to avoid 
accidental overheating. Tape with a similar loading but 
suitable for use at temperatures up to 600 deg C, is made 
from quartz cloth instead of glass fabric, under suitable 
lagging. As quartz cloth has poorer mechanical properties 
than glass cloth, this particular tape has to be handled 
carefully. A tape with a loading of 150 W/sq ft has its 
heating element covered with high-temperature silicone 
rubber to make it waterproof and suitable for use under 
wet conditions. It may be used for temperatures up to 
220 deg C. Where only a slightly elevated temperature 
is required, up to 70 deg C, tape having a p.v.c. insulated 
heating element is employed; the covering being water- 











Fig. |.—Electric heating tape for pipes and other equipment may 
be applied to pipes as a straight length, or spirally 


proof, it is particularly suitable for outdoor runs of fuel 
lines, de-frosting, anti-freezing and other moderate- 
temperature applications. 

For use in flameproof areas, the electric heating tapes 
make use of a metal sheathed extruded magnesium 
insulated heating element which terminates in jin flame- 
proof glands. Where temperatures of 200 deg C will not 
be exceeded on the heating element itself, a copper sheathed 
element can be employed, otherwise the stainless steel 
sheathed element is employed. Resistance limitations of 
these elements determine the actual length and voltages at 
which the tapes for flameproof areas are run. In the 
200/250 V range, the loading in watts varies between 450 
and 1,000, with tape lengths of between 30ft and 7oft. 
The loading is not necessarily in direct ratio to tape 
length: for example, it is possible to have either a 550 
or a 1,000 W loading with a 7oft tape, while a 900 W 
loading can be had from a 4oft tape. Within the 110/125 V 
range, tapes may be from 15ft to 30ft in length, with 
loadings of between 360 and 200 W. Tapes operating at 
50 V may be between 6ft and 30ft, with loadings as low 
as 90 W and as high as 290 W, the width of the tapes 
being 2in in each case. Tapes for flameproof areas are 
otherwise similar to standard tapes consisting of special 
weave glass cloth enclosing the heating elements, which 
are fixed at approximately 1in centres. Due to the nature 
of the heating element, repeated bending has to be avoided, 
and spiralling on to pipes between rin and 2in bore has 
to be done at a minimum of 3in centres. For moderate 
temperature work it is general practice to trace the pipe 
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lines and apply sectional lagging on top of the tape, which 
is thus held firmly in position against the pipe to be heated. 


Valve Heaters 


Various types of electric valve heaters are available to 
suit different working conditions and classes of valve. In 
many industries the heating of valves is of great importance 
to avoid coagulation or solidification of the contents, to 
maintain flow of the liquid and keep the valves at the 
required working temperature. Electric valve heaters are 
designed to fulfil these requirements. They consist of a 
strong metal casing containing between Iin and 2in of glass 
wool lagging for high thermal efficiency, and a glass 
weave heating section, which follows the contour of the 
valve. The element itself is a high-temperature insulated 
resistance wire which terminates in a connecting cord of 
stranded nickel leading to a small terminal box arranged 
for 7in conduit entry. Loadings may be either 100 or 
200 W per sq ft of heating surface. One example of an 
electric valve heater is depicted in Fig. 2. This is a 
U-shaped heater, fitting over the flanges of, in this case, 
a 3in “Audco” valve; the top is left open for easy 
manipulation of the valve key. This type of heater fits 
most makes of valve using B.S.T. “ F ” flanges. 

An alternative type of valve heater is fabricated in two 
halves which are either hinged or bolted together, accord- 
ing to size, and enclose the valve and flanges completely, 
thus reducing heat losses to the minimum. It can be 
moisture-proofed for outdoor operation and is generally 
employed where high efficiency is of first rmportance. For 
use in flameproof areas the valve heaters employ metal 
sheathed, mineral insulated heating elements leading into 
flameproof terminal boxes. Standard types of valve 
heaters are designed for temperatures up to 450 deg C, 
while another type, employing quartz cloth element 
carriers and having an appropriate lagging thickness, is 
used for temperatures up to 700 deg C. 


Heating and Lagging Units 

The introduction to the chemical and allied industries 
of electric heating and lagging units for pipes and columns, 
etc., known as “ Isojackets,” has aroused considerable 
interest. These units consist of flexible heating panels 
woven from glass yarn, and insulated electric heating 
elements, which are backed by 14in to 3in of glass wool 
as thermal insulation, the whvle being enclosed by 
cylindrical stove enamelled sheet metal casings. They are 
of robust construction and are hinged for easy application, 
being fastened by spring toggles. For larger dimensions 
the heating unit is made in two 
separate semi-cylindrical sections 
which are bolted together. Where 
projections or fittings occur on the 
equipment to be heated, cut-outs are 
provided in accordance with require- 
ments. Curved pipes and other 
pieces of irregular shape can also be 
heated in the same manner, by using 
heating and lagging units designed to 
their contour. Terminal boxes are 
fitted to the metal enclosure which 
provide for jin conduit entry on 
units up to 30 A loading, and rin 
conduit entry on units for higher 
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of a glass cloth cover instead, and these units are suitable 
for temperatures up to 250 deg C, having lengths of from 
I to 3ft and diameters from I to 12in. The standard unit 
with sheet metal casing is suitable for a temperature up 
to 400 deg C. In these units various loadings are pro- 
vided in accordance with the duty required, from heat 
compensation under adiabatic conditions up to the higher 
loadings for the heating of liquids, gases, etc. 


Flexible Panels 


Flexible electric heating panels, or “ Isopanels ” (Fig. 3) 
are produced by interweaving insulated electric heating 
elements with high-temperature glass yarn. Stranded 
nickel connecting wires, insulated to withstand the 
operating temperatures, are fitted and generally interwoven 
with glass yarn. In the standard unit there is a layer of 
glass cloth on each side of the heating unit, thus forming 
a pliable, electrically insulated sandwiched assembly. 
According to the purpose for which it is to be used, 
loadings may vary from 10 to 700 W/sq ft. Compared 
with other methods of heating, flexible heating panels have 
many advantages; for example, all sizes and shapes of 
vessels may be heated, including large storage tanks, while 
the contents heated cannot be contaminated and mainten- 
ance does not entail emptying or other disturbance. 
Existing installations can be heated without mechanical 
alterations to the vessels. In the case of storage vessels, 
only a small part of the surface need be heated, thus first 
costs are low. When compensating for heat losses only, 
current consumption is only a few pence per hour; for 
example, a 7-ton vessel can be kept at 300 deg F with 
4:5 kW if 32in of thermal insulation is applied. 

There are many industries wherein products have to be 
stored at elevated temperatures and this is where the 
flexible heating panels are extremely useful. A vessel of 
300 sq ft surface, using up to 3in of good quality lagging, 
will require only 3 kW to keep it 200 to 250 deg F above 
ambient temperature, although it is general practice to 
install a higher loading and some means of control. Road 
tankers carrying liquids at elevated temperatures are often 
used for distances requiring journeys of eight hours or 
more. In order to avoid the possibility of a temperature 
drop in the material carried, either during the journey or 
before discharging, some means of heating has to be 
employed; the flexible heating panels, being light in 
weight, do not add appreciably to the load to be carried, 
while they provide uniform heating of the whole tanker 
surface, eliminating local hot spots. The amount of surface 
covered is determined by the products to be carried: some 
































powers. The heating elements may 
be split up into several circuits up to 
2,500 W each, and either lateral or 
vertical heat gradients can be 
provided. Where the metal cover 
is not desired, use may be made 


Above: Fig. 2.—3in ‘* Audco”’ valve enclosed 
in an ‘‘Isovalve’’ U-shaped electric heater 


Right: Fig. 3.—Flexible electric heating panel, 
showing interwoven elements, leads and eye- 
lets, shaped to fit a special vessel 
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materials require a larger heating area than others. As 
the heating panels are operated at mains voltage, they can 
be plugged into a single-phase mains supply when the 
vehicle is stationary. ‘While the tanker is on the road, a 
200/250 V alternator, generally driven off the power take- 
off, provides the power for the heater. Where tankers 
have to be heated at the end of their journey only, the 
heating of 10 to 15 per cent of the surface will generally 
suffice. Many such tankers were previously fitted with 
steam coils, to be connected up at the journey’s end, but 
such coils were always a hindrance to keeping the inside 
of the tanker clean, since products tend to burn on the 
hot coils and remain to contaminate the next incoming 
batch. This disadvantage is eliminated with electric 
heating panels, for they are not in the way of cleaning 
operations. 

Recently developed techniques in the field of radiation 
panels and vacuum forming units require uniform radiation 
at black heat over comparatively large surface areas, and 
one type of electric heating panel is made specially for 
this purpose. These panels consist of a standard heating 
assembly built into a mounting and lagging unit, embody- 
ing a strong mild steel box containing about 3in of glass 
wool with the heating panel fitted on one side. This 
assembly allows 96 per cent of the heat generated to be 
transmitted on the panel side and is, therefore, very 
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Fig. 4.—Diagrammatic arrangement of a pressure mould as used 
in the veneering and laminating industries incorporating an 
‘* Isopanel ’’ heating unit 
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WATTS PER FOOT RUN 


Fig. 5.—Graph for use in installing electric heating tape, showing 

heat losses per foot run of pipes assuming lin of lagging. For 

centimetre bores multiply inches by 24 and watts by 3-3 to obtain 
W/metre of pipe 
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efficient for such processes as vacuum forming, etc. For 
vacuum forming machines loadings of 600, 800 and 
1,000 W/sq ft are commonly used. The 600 W unit 
employs a standard chrome nickel heating element, glass 
insulated; the 800 W/sq ft unit uses a quartz insulated 
chrome nickel heating element interwoven with glass yarn; 
while the 1,000 W/sq ft unit employs a quartz insulated 
nickel chrome heating element with special high-tempera- 
ture joints, as the element will run at dull red heat. 

In the woodworking industry the curing of laminated 
shapes is of importance to furniture manufacturers and 
various methods have been used in the past to convey heat 
to the glue lines on a given assembly. The flexible heating 
panel has been found to be an ideal means for curing heavy 
laminated shapes under pressure. It compares favourably 
with other methods and has the advantage that it will follow 
the shape of the jig without difficulty. For this particular 
application the loading is approximately 150 W per sq ft 
of heating surface, assuming operating temperatures of 
200/250 deg C. The heating panel used consists of the 
central heating assembly, the element of which is double 
glass lapped, glass braided and high-temperature varnished. 
These panels are generally used in assemblies consisting 
of a wooden jig on which a layer of asbestos millboard is 
laid. The panel is placed on this millboard, covered by 
another sheet of asbestos, and then finished off with an 
aluminium sheet which is screwed to the wooden jig: a 
typical assembly is seen in Fig. 4. The electric heating 
panel finds many other applications in the woodworking 
industry. : 


Controls 


(Many of the applications to which electric heaters are 
put require automatic temperature controls in addition to 
energy regulators. One type of temperature control unit 
comprises a high-temperature (mercury-in-steel) indicating 
control head calibrated in degrees Centigrade, and control 
bulb fitted to the heating surface. The maximum tempera- 
ture allowed is set by hand. A separate housing contains 
a 3 kW relay and individual energy regulators, neon 
indicators and fuses for each circuit to be controlled. An 
accuracy of plus or minus 1 deg C or even finer can be 
achieved with such an automatic temperature control at 
the control point. Experience shows that there is little 
point in controlling the temperature of the heating element 
to an even finer degree, although in static conditions it is 
possible to attain greater accuracy. For large vessels con- 
taining liquids which have to be maintained at a definite 
temperature, dual control may be adopted, with one control 
point in the liquid and one or more control points on the 
heating surface. As an alternative to the mercury-in-steel 
controls, bimetal indicating and non-indicating controls 
may be used, while for large installations complete control 
schemes are prepared. 

A simple and highly efficient means of controlling the 
power input is the energy regulator, which is a time switch 
operating on the on/off principle. These regulators are 
designed in different sizes to control one or more circuits 
from one panel; a multiple regulator may incorporate nine 
energy regulators, neon lights and fuses, and a temperature 
indicator with change-over switch for four thermocouples. 
Some materials, particularly those of low specific and 
latent heat, require a very accurate control of heat input; 
for this purpose use may be made of a variable auto- 
transformer which provides a continuously variable output 
voltage from zero to 20 per cent above the normal input 
voltage. 

In applying electric heating tape to pipe lines, the graph, 
Fig. 5, is useful, for it enables one to choose the correct 
tape for the job. In using this graph, one reads off the 
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required wattage per foot run for the intended lagging 
thickness. A tape is then selected which will have one- 
and-a-half times to twice the required loading. When the 
tape is to be applied to the pipe in spiral form, the width 
of the tape should not exceed the outer diameter of the pipe. 

In addition to the foregoing types of heating equipment, 
special types of electric heater are made for the heating of 
drums containing viscous materials or low-temperature 
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melting point solids; the heating panel is close to the drum 
and as the panel is backed by a thick layer of glass wool, 
high thermal efficiency is ensured. The use of electric 
surface heaters (resistance, as well as mains frequency 
induction) for chemical plant, resin plant and other produc- 
tion vessels, has become a well-established practice. 

All the illustrations in this text are reproduced by 
courtesy of Isopad, Ltd. 





News from South Africa 


FROM OUR CAPE TOWN CORRESPONDENT 


The Johannesburg City Council has decided to raise a 
£9 million loan for the first half of a new power station, 
to be built alongside the present station at Kelvin, between 
Jan Smuts Airport and Kempton Park. The Council is 
also to double the size of the Kelvin power station. Mainly 
because of the increased capital expenditure, the profits of 
the city electricity undertaking have fallen from £687,183 
in 1953 to an estimated £38,100 for the current year, but 
they are expected to recover to their old level in the next 
two or three years. The development of Johannesburg and 
its environs shows no sign of slackening, and the demand 
for electricity will inevitably continue to expand. 

A proposal that the Cape Town City Council should 
discontinue its hire purchase scheme for electrical appli- 
ances has been rejected by the Electricity Committee. The 
Council makes a profit of about £4,000 a year on the 
scheme. 

Grid schemes for the Electricity Supply Commission’s 
power stations in Natal are expected to save £4,500,000 in 
capital expenditure in four years. During the next 
18 months a 132 kV transmission line will be built from 
Umgeni to Mason’s Hill. The Congella, Durban, and 
Colenso power stations, which will be linked more closely, 
do not experience their peak loads at the same hours. 


Electricity on Farms 


The Electricity Supply Commission is providing elec- 
tricity for South African farms at the rate of 200 a year. 
More than 4,000 farms in the Union now have electric 
power. Commenting on these figures, an Escom official 
said that they might not seem impressive in comparison 
with rural electrification in some other countries but the 
extensions were governed by the difficult conditions in the 
Union. There was a constant cry for electric power on 
the farms. Power had been supplied mostly to fairly 
closely-settled areas. The biggest advance was in the 
Western Cape where some 3,000 farms had electric opwer. 

In some remote areas a few farmers generate their own 
power, sometimes only for lighting but also in some cases 
for driving a variety of machines. Small motors and other 
machinery needed for these farms still represent a good 
line of business for the local representatives of British 
manufacturers, who find that such British machinery has 
a high reputation in South Africa. 

The cyclotron now in operation in the Nuclear Physics 
building of the Council for Scientific and Industrial 
Research in Pretoria was designed by Dr. S. J. du Toit, 
head of the Council’s Nuclear Physics Division, and Mr. 
C. A. J. Kritzinger, now engineer-in-charge, both of whom 
visited Stockholm, Harwell, and the Massachusetts 
Institute of Technology for study, in collaboration with 
Mr. J. J. Burgerjon, head of the Division’s technical staff. 
In order to prevent the escape of dangerous radiation, the 
cyclotron is housed in a building with the floor level 35ft 





below ground and provided with concrete walls and roof 
2ft and 3ft thick respectively. The floor is supported on 
cross beams measuring 9ft by 4ft with interconnecting 
beams of 11ft by 23ft. A roof slab 44ft by 34ft by 3ft was 
cast in a single day without a break or joint. The entrance 
is sealed by two sliding water-filled doors, each weighing 
20 tons and 4ft thick. Special steel for the cyclotron’s 
84-ton magnet was produced by Iscor. The coils, which 
weigh 8 tons and are the largest ever to be manufactured 
in South Africa, were made by L. H. Marthinusen & Co., 
Ltd., and David Brown Precision Equipment, Ltd. 


Railway Electrification Plans 


In his latest annual report the general manager of the 
South African Railways says that “as a result of compre- 
hensive investigation into the most effective form of 
traction, electrification will be considerably extended, 
including the lines serving the Eastern Transvaal coal- 
fields, and diese] traction will be introduced for the first 
time on the South African Railways.” The Minister of 
Transport, when he presented his railway budget in the 
House of Assembly, announced schemes to increase the 
number of track miles served by electric trains by 1,000 
miles. 

These schemes form part of a five-year plan for railway 
development which, the ‘Minister disclosed, will cost £200 
million. He said provision had been made in this year’s 
estimates for schemes on which it was necessary to start 
immediately. To keep pace with all phases of national 
development while the five-year plan was being imple- 
mented, and to ensure that the necessary freight carrying 
capacity was available, the rolling stock programme was 
to be expanded on a scale never before undertaken or 
contemplated. The estimates provided for 164 new electric 
locomotives and 792 suburban coaches and 156 motor 
coaches for suburban and inter-urban electric services. 
These coaches should be sufficient to cope satisfactorily 
with all passenger traffic, particularly in the overburdened 
areas of the Rand, Pretoria and the Cape Peninsula. More 
than 80 per cent of the country’s suburban passengers were 
carried by the electric train services in the Cape and in the 
Transvaal. 

The five-year railway development plan recognised the 
financial and economic advantages of electric traction. It 
had been decided to start work this year on an electrification 
scheme at a total cost of about £6,500,000. As part of 
this programme work would begin on electrifying the 
section of line between \Matroosberg and Kleinstraat in the 
Cape. The Union had one of the most extensive networks 
of electrified main line train services in the Commonwealth, 
the Minister said. There were 1,760 single-track miles of 
electric lines in the Union and the programme now being 
undertaken would increase this total by a further 1,076 
single-track miles. 
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INDIA’S HEAVY INDUSTRY 


Plans for Manufacture of Electrical Plant 


FROM OUR INDIAN CORRESPONDENT 


Ix India’s second five-year plan (Electrical Review, 6th 
April) the accent is on heavy industries and the heavy 
electrical industry has come in for its share of planning. 
The electrical industry in India is largely privately-owned, 
and although there has been of late an increasing tendency 
towards State control of private generating undertakings, 
the only new State-owned electrical factories have been 
those connected with the manufacture of equipment 
necessary for such State enterprises as telephones and tele- 
communications. The proposed heavy electrical plant 
will be the first State venture in the electrical field and the 
Government of India has recently made public the basis 
of its policy and the findings of the committee which led 
to its present decision. 


Annual Requirements 


The proposal was first mooted as early as 1948 but 
nothing much came of it. The increasing tempo of hydro- 
electric development led to its revival in 1952 when a 
committee was appointed to investigate inter alia the exact 
requirements of the country in the matter of heavy 
electrical equipment and the extent to which it could be 
met by current production in India and possible expansion 
in the future. The committee arrived at the following 
average annual requirements of different types of equip- 
ment for the period 1954-1970: — 

Hydraulic turbines and generators 
Steam turbines and generators 
Boilers 
Diesel generating plant 
Transformers : — 

Power 

Distribution 
Switchgear : — 

11 kV circuit-breakers 

23-69 kV circuit-breakers 

115-138 kV circuit-breakers 
Traction equipment (second plan period, 

1956-1961) :— 

Transformers 

Rectifiers 

Motors 

Switch and control gear 
Static capacitors 54,000 kVA 
A.c. industrial motors 800,000 h.p. 

The existing manufacturing capacity in the country in 
August, 1954, was roughly 300,000 h.p. in the case of a.c. 
industrial motors and about 500,000 kVA for distribution 
transformers. The layout and physical limitations of most 
of the existing factories were such that they could not be 
extended to cover the manufacture of heavy electrical 
plant. Moreover, the works were not interested in the 
making of such heavy equipment as hydraulic turbines, 
turvo-generators, d.c. generators, etc. The committee 
therefore recommended that the Government should step 
in and with the help of a suitable foreign manufacturer 
go ahead with the establishment of the proposed plant. 
On 17th November, 1955, the Government signed an 
agreement with Associated Electrical Industries, Ltd., 
whereby they were appointed consultants for the design 
and establishment of the factory, the agreement providing 
that the consultants should produce a detailed project 


178,000 kW 
145,000 kW 
2,000,000 lb/hr 
34,000 kW 


750,700 kVA 
600,500 kVA 


1,000 units 
132 units 
42 units 


80,400 kVA 
74,000 kW 
151,000 h.p. 

220 units 


report (within twelve months), prepare plans and specifica- 
tions for the plant, machines, etc., supervise construction 
on site and carry out inspection. 
As a first step the factory will be designed for the manu- 
facture of the following items annually :— 
Hydraulic turbines and generators 175,000 kW 
(max. size, 50,000 kW) 
34,000 kW 
500,000 kVA 
54,000 kVA 
400 units 
75,000 h.p. 
50,000 h.p. 
(rating 200 h.p. and above) 
D.c. generators and excfters 7,000 kW 
Apart from these items, there will be current and 
potential transformers, switchboards and control desks, 
welding generators and industrial motor control equipment 
of a capacity not yet assessed. After the initial stage is 
over, the range of manufacture will be widened to 
include steam turbines, meters, relays and insulating 
material. The capital required has been roughly estimated 
at about Rs.22 crores (£17-5 million) and the A.E.I. is 
expected to participate in the investment programme to a 
small extent. It has been announced that the English 
Electric Co., Ltd., will be associated as consultants on 
the turbine and generator side. The site or sites for the 
project have not yet been fixed although Bangalore in the 
south and Nangal near the Bhakra-Nangal project in 
the north have been mentioned as probable situations. 


Generators for diesel sets 
Transformers, 33 kV and above 

Static capacitors 

A.c. circuit-breakers, 11 kV and above 
Traction motors 

A.c. industrial motors 


Applied Physics Courses 


THE Yorkshire Council for Further Education draws 
our attention to the courses in Yorkshire for the National 
Certificate in applied physics which are organised at the 
Leeds and Rotherham Colleges of Technology in conjunc- 
tion with the Institute of Physics and the Ministry of 


Education. Entry to the Ordinary National Certificate 
course is open to youths and girls of about 16 years of age 
with a good science record at a secondary school. Exemp- 
tions from parts of the course may be granted to applicants 
with appropriate G.C.E. qualifications and to older students 
who already hold a National Certificate in another tech- 
nology or a partial qualification gained at a college outside 
the area. For instance, G.C.E. in mathematics, physics and 
chemistry at ordinary level will carry subject for subject 
exemption from the first year. Passes in these subjects at 
advanced level may exempt a student from the first two 
years’ study. Similar exemption may be gained from the 
second year study for passes at advanced level. 

The O.N.C. course normally requires attendance for two 
half-days and one or two evenings a week for three years 
and includes a basic study in mathematics, chemistry and 
physics, so developed as to illustrate the applications of 
principles of industrial practice; applied physics in which 
industrial applications of physics are examined in greater 
detail; and a short period of workshop practice, together 
with instruction in preparation and interpretation of simple 
drawings, to enable the student to co-operate easily and 
fully with members of workshop and drawing office staffs 
in designing and modifying equipment. 
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NEW ELECTRICAL 


EOUIPMENT 





High Energy Ignition Unit 
Another new introduction by FosTER 
‘TRANSFORMERS, LTp., South Wimble- 
don, London, S.W.19, is a high energy 
ignition unit. The present trend on 
installations using oil firing equipment 
is to employ much higher viscosity oils 
than have hitherto been used and the 
energy delivered by the spark of a 
normal ignition transformer is insuffi- 
cient to ignite the heavier oils. An 
equipment to meet up-to-date require- 
ments has been developed, two units 
being available. Type A has an 
energy output of 1 joule and Type B 
an energy output of 8 joules. These 
have been designed to have a time 


rating of 5 seconds “on,” ro minutes 
“ off.” 


Neon Signal Lamp 


The latest addition to the range 
of signal lamps manufactured by 
ARCOLECTRIC (SWITCHES), LTp., Central 
Avenue, West Molesey, Surrey, is a 
small neon signal lamp designed for 
domestic appliances such as electric 
cookers, washing machines, etc. Over- 
all dimensions of the white plastic 
housing are I}in by igin and the 
internal depth, including fixing lugs, 
is jin. The prismatic coloured lens 
may be either red, amber or clear. 
The built-in neon tube is mounted 
lengthwise to obtain maximum light 
output and the whole unit has snap-in 
fixing for ease of installation. The 
standard model is for 200/250 V and 
the price (catalogue No. SL 50) is 5s. 


Wrought Iron Fittings 


High-class Venetian glass wrought 
iron ware is now being manufactured 
and marketed by Harris & SHELDON 
(ELECTRICAL), Ltp., Ryder Street, 
Birmingham, 4, makers of _ the 
“Handslite” range of lighting equip- 
ment. Three styles are being pro- 
duced, the “Grecian,” “ Jacobean ” 
and “ Vestry,” and each is available in 
complete matching suites comprising 





Above: Arcolectric SL 50 
neon signal lamp 


Right: High energy 
ignition units, Types A 
and B 


pendants, ceiling lights, hall lanterns, 
table standards, wall brackets, vases 
and fruit bowls, in various sizes. The 
colours of glass available are pink, 
amber, opal and clear. 


Cable Trunking 

An inexpensive form of industrial 
surface pattern cable trunking, known 
as “ Cableflow,” is now being produced 
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CRATER Propucts, Ltp., The Lye, St. 
John’s, Woking, Surrey. The switch 
is fitted with solid silver contacts and 
is double-pole in operation. The neon 
tube is housed in the slide action knob 
and under normal running conditions 
the light drop is only approximately 
2 per cent after 10,000 hours. Another 
feature is the simple cable grip which, 
although withstanding a strain of over 
35 lb, does not clamp the cable under 
no-strain conditions, the grip acting 
only when the cable is pulled. 

The switch unit can be mounted on 
a panel as a d.p. control switch, 
thereby saving panel space, as no 
other indicator lamp need be fitted. 
With suitable contacts the switch could 
















by CABLEFLOW, LTD., 62, Clapham 
Road, London, S.W.19. It incor- 
porates a copper bonding link as an 
integral part of the connecting sleeve, 
thus ensuring earth continuity. 
The link is of sufficient thickness to 
take a terminal for an extra earth wire 
if required. The capping extensions 
act as shield plates and accessories are 
designed with radiused surfaces to 
prevent damage to cables by sharp 
angular edges. The cable retaining 
straps are detachable and all nuts and 
bolts are cadmium or zinc plated. 
Finish is in grey stoved enamel and 
the trunking is supplied in 6ft lengths 
for easy handling. 

The prices range from 3s 3d per 
length for the 2 by Iin size to 7s for 
the 6 by 4in size. 


Neon Cord Switch 

A neon indicating cord switch, 
designed mainly for use with electric 
blankets, has been introduced by 








Left: An example of the Harris & 

Sheldon Venetian glass wrought iron 

fittings. Centre: Crater Products neon 

cord switch. Right: Jones & Stevens 
‘* Dragonfly ’’ fan 








carry 15 A at 250 Vac. The price 
is 10s 6d and models without the neon 
indicator are also available at lower 


cost. 


Personal Fan 

Claimed to be the most inexpensive 
fan at present on the market, the 
“Dragonfly” now available from 
Jones & STEVENS, Ltp., Long Lane, 
Littlemore, Oxford, is of modern 
design and appearance and is suit- 
able as a personal fan for either 
domestic or commercial use. The 
moulded blades have a 64in sweep and 
power is derived from a 10 W input 
electric motor. The finish is in red 
and cream and the whole unit is 
mounted on a coiled polished metal 
stand. The price complete with 6ft of 
3-core flexible is £2 5s plus 18s pur- 
chase tax in the United Kingdom. 


Picture Lighting Reflector 


The new “SPL” picture lighting 
reflector introduced by LINOLITE, LTD., 
118, Baker Street, London, W.1, is 
available in three standard sizes all of 
which are small and neat in profile. 
A patent method of adjustment con- 
trols the main light beam from an 
efficient concentrating reflector which 
effectively illuminates a complete 
canvas and minimises top lighting. 
Each reflector is fitted with a iin 
diameter supporting arm which can be 
supplied in two alternative lengths. 

The smallest fitting, “SPL.1,” has 
an overall length of 8in and accom- 
modates the new 25 W double-ended 
tubular lamp. The “SPL.2” (10}in) 
is designed for a 30 W lamp and the 
“ SPL.3 ” (13in) makes use of either 
a 30 or 60 W lamp. When installed 








the illumination of the canvas is 
adjusted by loosening a joint and rotat- 
ing the housing until the main beam 
reaches the bottom of the picture. 

The reflectors are finished in gilt 
stoved enamel or, if specified, neutral 
bronze. The respective prices of the 
fittings without lamps are: £3, £3 8s 
and £3 10s. 


Aircraft Battery 


A new Exide 24 V battery for civil 
aircraft has just been introduced by 
CHLORIDE BATTERIES, LTpD., Exide 
Works, Clifton Junction, Swinton, 
Manchester. With a capacity of 25 Ah, 
the 12-ZD13R combines a_ high 
capacity/weight ratio with long life, 
and is completely unspillable in any 
position. The cells are assembled in 
moulded containers of high impact 
polystyrene and the battery container 
and cover are made of aluminium 
alloy protected against acid attack. A 
spring steel p.v.c. covered handle is 
riveted to the cover. The complete 
unit is held in position by bolts secured 


Exide 25 Ah lightweight 24 V aircraft 
battery 


to strongly braced flanges projecting 
from the cover. 

The cell plates are of the flat pasted 
type with antimonial lead lattice cast- 
ings filled with active materials evolved 
to give maximum performance over a 
wide range of temperatures. The 
“ Porvic ” microporous plastic separa- 
tors ensure reliable service under 
widely varying operating conditions 
and permit the storage of new batteries 
in a dry unfilled condition for an 


ELECTRICAL REVIEW 17 AUGUST 1956 


indefinite period. Intercell and end 
connections pass internally through the 
containers, thus reducing the length of 
the conducting path between the cells, 
with a consequent increase in the 
electrical performance of the battery. 
Vent plugs are in lightweight poly- 
styrene with baffles and settling 
chambers to prevent splashing and to 
return all acid spray to the cells. The 
battery is 113in long by 9i¢in wide by 
8iéin high. 
Rustproofed Fluorescent Fittings 
H. W. FIetp & Son, LtTp., Station 
Road, Harold Wood, Essex, announce 
that in future all their fluorescent 
fittings will be treated to prevent rust- 
ing. The company has installed zinc 
phosphating plant using an I.C.I. 
“ Granodine ” process which deposits 
a coating of zinc phosphate on steel 
and ensures maximum adhesion of 
paint and resistance to corrosion, and 
is particularly suitable where fittings 
are to be used in damp atmospheres or 
tropical installations. 





A.A. 


FEW organisations are more depen- 
dent on telephones to maintain 
efficiency than the Automobile Asso- 
ciation, for over a million calls from 
motorists needing assistance are 
handled each year at Fanum House, 
the A.A.’s London headquarters, and 
to keep pace with ever-growing 
demands one of the latest types of 
Strowger private automatic branch 
exchanges, designed to cater for some 
450 telephone extensions and equipped 
with over 180 public exchange lines, 
has been installed there by the Auto- 
matic Telephone & Electric Co., Ltd., 
in collaboration with the Post Office. 
The new exchange, which cost over 
£40,000 to manufacture and _ install, 
has fourteen manual positions, and is 
linked by private lines with A.A. offices 


TELEPHONE SERVICE 


New Automatic Equipment 


and depots throughout the Home 
Counties. 

Before the new system’s inauguration 
a large proportion of the inter-office 
calls were handled by operators using 
manual switchboards, but now all the 
internal calls are connected auto- 
matically through dial telephones, and 
the operators are thus freed to deal 
with incoming and trunk calls. 

In addition to providing a speedy 
internal telephone system, with direct 
access to public exchanges, the PABX 
No. 3, as this type of equipment is 
known, offers numerous other facilities. 
Among the most useful of these to 
members of the A.A. headquarters 
staff is that provided by a special 
push-button on top of each telephone, 
which enables a public exchange call 





New manual switchboard room at Fanum House 


to be held while an internal extension 
is dialled for information. 

To bring this facility into operation 
it is only necessary to press the push- 
button once, the outside caller being 
automatically reconnected when it is 
pressed a second time. The button 
can also be used to recall the switch- 
board operator without losing connee- 
tion to an external call. For this 
purpose it is pressed twice, after which 
the switchboard calling lamp flashes 
continually until the signal is answered. 

Maidstone, Chelmsford, Guildford 
and Reading are the four main Home 
Counties area offices linked to the A.A. 
headquarters by private lines. Other 
places directly linked in this way 
include shipping firms, air booking 
centres and hotels. 

The service now made possible by 
the new telephone system began 
operating during the recent Bank 
Holiday. In the past members have 
been able to obtain assistance at night 
in the Maidstone, Chelmsford, Guild- 
ford and Reading areas by telephoning 
the London Emergency Service for 
help, but now it has been arranged that 
during the night all calls from these 
areas are automatically connected by 
private line to the London head- 
quarters’ switchboard—with no extra 
charge to the caller. Should it then 
be necessary to summon one of the 
patrol vehicles operating in the neigh- 
bourhood, the radio transmitter cover- 
ing the area concerned is operated 
remotely over another private line 
from Fanum House and instructions 
are passed to the patrolman by radio. 
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Impulse Testing of Switchgear 


Problems Connected with High Voltage Switchgear, Bushings and Associated Equipment 


By H. F. JONES, B.Sc.(Eng.), M.LE.E.* 


Insutation is a major factor in the design, capital 
cost and operation of a transmission system and the 
associated equipment, which may be exposed to atmos- 
pheric or internally produced overvoltages. Basic impulse 
voltage levels (b.il.) have been agreed, or are in an 
advanced stage of discussion, for most classes of outdoor 
gear for ratings of 3-3 kV to 300 kV; and apparatus shown 
by type tests to withstand these values, protected by 
modern surge-protective devices, permits a very high level 
of performance against surges to be obtained. 

The basic impulse levels agreed internationally by the 
International Electrotechnical Committee (I.E.C.) and the 
B.S.I. in this country are largely based on the well-known 
performance values of modern surge diverters embodying 
sealed low time-lag spark gaps and semi-conductor type 
non-linear resistor elements. These permit an upper limit 
to be defined for the maximum crest surge voltage which 
may be impressed across line equipment. 

For the purposes of co-ordination, transformers, circuit- 
breakers, switchgear and associated apparatus are classified 
as either “electrically exposed” or “electrically non- 
exposed ” to the hazards of high system overvoltages. The 
latter includes indoor type gear which is adequately pro- 
tected from atmospheric surges. 

The standard British impulse voltage test waveshape 
used to determine the insulation strength of high-voltage 
equipment is the 1/50 microsecond wave as defined in B.S. 
923: 1940. 

Basic impulse test levels have been in use for several 
decades but final values and details of their application 
to the various types and classes of outdoor equipment are 
still under discussion in some cases. The I.E.C. publica- 
tion No. 71 (1954), “ Recommendations for Insulation 
Co-ordination,” gives impulse voltage withstand values 
for all equipment rated from 3-6 to 300 kV using the 1/50 
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Fig. 1.—Power frequency and impulse voltage breakdown of plain 
gaps in oil and air 


microsecond wave. Two sets of values are included, 
Series I based on European practice and Series II on 
practice in the American continent. 

Impulse voltage withstand type tests are also mandatory 
for outdoor type oil circuit-breakers designed to B.S. 
116:1952. For ratings up to and including 88 kV this 
specification gives a single impulse voltage level corre- 
sponding to the roo per cent fully insulated withstand 
value. 

For ratings of 110 to 220 kV two basic levels are 
employed. Values for circuit-breakers used on non- 
effectively earthed systems are known as the I00 per cent 
values, while reduced test values, usually one step below 
the 100 per cent values, are used on effectively earthed 
systems. All 275 kV systems are considered to be effec- 
tively earthed for this specification and therefore have the 
reduced test value. 


General Design Considerations 


The basic impulse levels have been established to permit 
co-ordination of insulation to provide a minimum of 
system outage or failure of equipment insulation. These 
levels are based on the proved withstand strength of the 
line equipment using the 1/50 microsecond waveshape; 
but the designer must have additional information regarding 
the impulse strength of his products. For example, the 
insulation strength against short-time impulses with high 
rates of rise for both the oil-immersed insulation and the 
bushings must be known in order to provide a reasonable 
balance of insulation. 

Generally, in a good design, tests made above the b.i.l. 
on modern outdoor type circuit-breakers will cause external 
air flashover before under-oil failure. The reason for this 
is that the one minute withstand power frequency tests 
required necessitate at least an approximately equal 
strength of the internal and external insulation. For the 
same power frequency breakdown voltage for two insula- 
tion systems—one in air and the other in oil, the impulse 

impulse voltage to cause flashover 
peak power frequency voltage to cause flashover 


is perhaps one-and-a-half or more times greater for the 
flashover in oil than the failure in air. Hence, under 
normal circumstances impulse flashover will occur over 
the air-immersed end of the breaker bushing before failure 
in oil. 

Outdoor C.B. Specification Tests 


For example, an 18in rod gap in air has a 50 c/s flash- 
over of 180 kV r.m.s. and an average 1/50 microsecond 
impulse of 350 kVp. A 4in gap in oil with well designed 
electrodes has a similar power frequency dry flashover of 
170 kV r.m.s. but an average impulse flashover of 450 kVp. 
Fig. 1 shows typical curves for the power frequency and 
impulse voltage breakdown of plain oil and air gaps. 

At higher and higher applied voltages, however, and 
with a corresponding increase in rate of rise of front of 
wave, solid insulation immersed in oil, such as tie and 
operating rods, begins to have a lower breakdown strength 
than a plain oil or air gap for a given time lag to break- 
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Fig. 2.—Breakdown voltage/time lag characteristics for plain gap 
and solid insulation in oil 


down. This is demonstrated in Fig. 2, which gives break- 
down/time lag curves for a plain gap in oil and tracking 
of solid insulation, also in oil. 

Oil circuit-breakers built to B.S. 116:1952 must meet 
the following impulse voltage type test requirements: The 
waveshape must conform to B.S. 923: 1940 and the peak 
value of the applied test voltages must not be less than 
the value given in the appropriate specification (these values 
may require adjustment for atmospheric conditions when 
they apply to external, air-immersed, insulation). 

The test voltages are applied firstly between each pole 
or phase and earth in turn with the circuit-breaker closed 
and with the remaining poles or phases earthed and 
secondly between all the terminals on one side of the 
circuit-breaker with all the other terminals earthed, together 
with the frame of the breaker. During these tests one 
terminal of the impulse generator is connected to earth 
and to the frame of the breaker. Where the physical 
design of one side of the break, or breaks, differs from 
that of the other side, the second test is made with each 
side of the breaker alive in turn. 

Five consecutive impulse voltage waves are applied. If 
flashover or puncture of insulation does not occur the 
breaker has passed the test. If one of the five applied 
shots causes air flashover, five additional waves must be 
applied. If no further flashover occurs the breaker is 
deemed to have passed the test. The breaker must he 
capable of passing the above tests on either polarity but 
generally one is agreed between customer and manufac- 


Fig. 3.—33 kV metalclad switch unit, non-phase-separated type, 
set up for a 200 kV impulse test 
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turer. This is usually the positive polarity which gives 
the lower flashover value. 

The peak value and the waveshape of the applied waves 
are recorded for the first and last wave in each group of 
five tests by means of a cathode ray oscillograph. 

A very considerable number of design investigations and 
special tests are carried out on all types of switchgear out- 
side the mandatory requirements of B.S. 116 and other 
standards. 

For example, Fig. 3 shows special impulse tests to 
customers’ requirements being carried out on a 33 kV 
750 MVA non-phase-separated metalclad unit comprising 
an 800 A circuit-breaker, busbar chambers and spouts, 
current transformer chamber and spouts, voltage trans- 
former, fuses and spouts and the cable trifurcating box. 

For the purpose of this comprehensive insulation test 
the busbar chamber was fitted with bushings on one side 
as shown and blanked off on the other side. The cable 
box was also sealed off and filled with oil. Tests were 
first made at the basic impulse level of 200 kVp and then 
repeated at 230 kVp, generally in accordance with the 
methods described above. 

In order further to investigate the overall strength 
against steep-fronted surges, the test at 230 kVp was 
repeated using a waveshape chopped on the tail after 
approximately 3 microseconds by the flashover of a 
standard rod gap set at 103in gap spacing (positive 
polarity). This test is particularly searching of interturn 
insulation on associated current and voltage transformers. 

To supplement these tests separate tests were carried 
out on the voltage transformer, which was tested in accord- 
ance with transformer impulse voltage testing practice. 

The voltage transformer, which may be either delta or 
star connected on the h.v. side, generally the latter, has 
the neutral point brought out for the purpose of the test 
if this is not normally done. The tests are made in the 
following manner : 

One full-wave application is made at the b.i.l. between 
one line terminal and neutral. This is followed by two 
applications of a chopped wave having a peak value 115 
per cent of the b.il. and chopped after not less than 
3 microseconds on the wave tail. Finally, two applications 
of a full wave at 100 per cent b.i.1. are made. 

In order to facilitate the detection of incipient interturn 
failure, a resistance/capacitance shunt is inserted in the 
neutral to earth lead and the “ neutral current ” recorded 
oscillographically as well as the applied 
voltage wave for each application. 
Comparison of the neutral current 
records for the full wave applications 
before and after the chopped wave tests 
provides a very sensitive means of 
detection of a single interturn failure. 

The same procedure is adopted for 
the V-connected instrument transformer. 
For a delta-connected unit two-phase 
windings have to be impulse-tested in 
parallel and the measuring technique for 
ensuring the detection of an interturn 
breakdown is a little more complicated. 

In order to reduce the load on the full- 
scale impulse testing facilities and to 
curtail the total development time of any 
project, considerable use is made of 
models and of the electrolytic tank 
analogue. Tests on scale models are 
particularly important for items like 
voltage transformers, as the large number 
of winding turns required makes the 
distribution of interturn and earth 
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Fig. 4 (a).—A view of an electrolytic tank and model of switchgear 
bushing and shield 
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Fig. 4 (b).—An initial impulse voltage distribution plot around the 
corona shield 


capacitance fairly critical in order to achieve a reasonably 
good initial surge voltage distribution. 

Fig. 4 (a) shows the electrolytic analogue in use to 
determine the most suitable shield arrangement and 
optimum clearances in a 33 kV phase separated switch. 
The making of models has been simplified by using sheet 
cork to vary the depth of electrolyte, and hence the 
apparent dielectric constant, and the plotting time has been 
reduced by mounting the probe on a carriage which can 
be accurately manipulated above the plotting table by 
means of magnets, thus eliminating the need for cumber- 
some traversing gear. 

A typical initial voltage distribution for this particular 
model set-up is shown in Fig. 4 (b). 

Impulse voltage tests on high-voltage isolators do not 
present any special problems other than those normally 
associated with post insulators and the design of corona 
fittings. Withstand and I1oo per cent flashover tests are 
made under dry conditions with the isolator closed and 
open; and the negative flashover voltages are basically 
higher than the positive values. 

The dry impulse flashover to earth of a typical 275 kV 
1,200 A isolator (one phase of a three-phase isolator) 
designed for the British supergrid, when closed and fitted 
with 28in diameter top corona rings only, is 1,210 kVp 
positive and 1,610 kVp negative. In this arrangement, 
where the air gap between corona rings and earthed metal 
base is 112in and clearances to adjacent structures (repre- 
sented by a vertical earthed plate) 84in, spacing closely 
simulates service site conditions. 

It is well known, however, that impulse flashover values 
are influenced by the proximity of other earthed or live 
metal. Tests were repeated moving the isolator as far as 
practicable from all other metalwork. The flashover 
voltages under these conditions were 1,440 kVp positive 
and 1,690 kVp negative. All values quoted are corrected 
to standard conditions of temperature, pressure and 
humidity. 

In certain applications for insulation co-ordination 
purposes it is desirable to close the gap between positive 
and negative flashover values. Corona rings fitted at the 
“earthy ” end of the insulator stacks do not achieve this 
as the negative flashover values are not materially affected 
and the positive values are decreased, thereby increasing 
the difference between the two polarities. 

When square-cut rod gaps are suitably mounted on the 
channel base, axially parallel to the insulator stacks, the 
reduction in the negative flashover value is greater than 
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that in the positive value. The arrangement is employed 
with spacing between ring and rods for this particular 
isolator of 7tt 8in. 

The minimum spacing between poles with the switch 
open is 8ft 2in and is sufficient to ensure that with both 
positive and negative waves, flashover will occur always 
down the live stack to earth and not between the open 
contacts of the switch, even when one contact is earthed. 

This has been checked by increasing the number of 
insulator units in the stacks but retaining the same centres 
between poles when the flashover values obtained were 
1,440 kVp positive and 1,775 kVp negative. 

Similar tests for insulation co-ordination information are 
made on fused isolators, open and closed with and without 
the fuse blown. 


Bushings 

Impulse voltage type tests on bushings are not mandatory 
at the present time but the revision of B.S. 223: 1931 
“Electrical Performance of High-Voltage Bushing- 
Insulators ” is now in a very advanced state. The proposed 
basic impulse levels are those for circuit-breakers with 
additional values given for lower voltage ratings down to 
3:3 kV. 

Two impulse voltage tests are employed, the first to 
determine the minimum full-wave withstand voltage values 
and the second, the under-oil flashover or puncture with- 
stand levels. 

The first test is made in a similar manner to that in 
use for switchgear. Five applications of voltage between 
line terminal and earthed flange are made. If all shots are 
withstood the bushing has passed the test. If one flash- 
over in air occurs, five further applications may be made 
and all must be withstood for the test to be successful. 

For the second test, two applications only are made. 
The peak value of the applied wave is approximately 15 per 
cent higher than that employed in the first test. In this 
case external flashover in air of the bushing is permissible 
in both applications. The test is successful if no puncture 
or flashover of the oil-immersed end occurs. 

For condenser type bushings with the last foil brought 
out to a test terminal, both series of tests are made with 
this earthed to the flange and impulse generator earth. 
Fig. 5 shows three impulse voltage flashovers at 1,500 kVp 
of a typical 275 kV bushing when normally immersed 
in oil. 

Quite apart from the proposed mandatory type tests on 


Fig. 5.—1,500 kVp impulse flashovers of 275 kV bushing 
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Fig. 7.—lonisation tests on bushings. At (a) are power-factor/voltage characteristics of two || kV 
switch bushings, at (b) a schematic diagram of an electronic ionisation detector, at (c) an oscillogram 


using detector for tests at 6°35 kV on bushing A, and at (d) an 
tests at 6°35 kV on bushing B 


bushings a large number of design investigations are 
necessary in order more completely to evaluate the per- 
formance of new types when subjected to high transient 
overvoltages. In Fig. 6 a 132 kV switch bushing is shown 
totally immersed in oil for an investigation to determine 
its ultimate puncture or oil flashover strength. For this 
type of test it is usual either to employ large paper cylinders 
with a central flange upon which the bushing rests, or, as 
in the case shown, fit a paper shroud over the normally 
air-immersed end with the bushing normally immersed in 
a tank at its lower end. 

For general investigations on bushings it is convenient 
to use glass-sided test tanks with internal illumination. 


Fig. 6.—General view of 2°5 million volt impulse laboratory with 
132 kV switch bushing arranged for oil flashover or puncture tests 
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This is particularly useful in 
investigating the insulation 
strength and corona forma- 
tion, and its reduction with 
fittings attached to the oil- 
immersed end, weak points 
being readily observed. 

One of the major problems 
of design tests on bushings 
(b) is the detection of incipient 
damage caused by extra 
high-voltage applications. 
This damage generally takes 
the form of treeing or 
tracking over the insulation 
surface, or between laminz, 
or the opening up of voids, 
and in some cases partial 
radial puncture. 

The power-factor/voltage 
and temperature/p o we r- 
(4) factor characteristics may be 
some indication of damage 
or change to the general 
condition of the insulation 
and is still widely used. 
Most manufacturers and many users make periodic tests 
on bushings, especially when these may have been stored 
in unsatisfactory conditions, as the ingress of moisture is 
generally shown up by Schering bridge measurements. 
Typical curves obtained on two 11 kV bushings are shown 
in Fig. 7 (a); both appear to be satisfactory. This method 
is, however, not particularly sensitive and recent advances 
in ionisation measurement have provided the experimenter 
with an additional and much more flexible and sensi- 
tive tool. 

Fig. 7 (b) shows as a block diagram the layout of a 
typical ionisation detector commercially available for the 
detection and measurement of corona ignition and extinc- 
tion voltages at power frequency. These tests, made before 
and after the application of high impulse overvoltages, 
provide a convenient means of detecting incipient damage. 
Figs. 7 (c) and 7 (d) show records made on the same two 
11 kV bushings tested with the ionisation detector and 
reveal the presence of internal discharges in a void in the 
case of bushing B. A voltage calibrating pulse is injected 
and is seen at the top centre of the circular time base traces. 

Although the electronic ionisation equipment is still a 
comparatively new tool and interpretation of the results 
is only now being accumulated, it is already possible from 
an examination of the oscillographic records obtained to 
deduce the type and approximate position of a discharge 
occurring in composite insulation. Fig. 8 shows records 
of four different types of discharge to illustrate this point. 
Fig. 8 (a) shows discharges occurring on the negative peak 
using a bare cylindrical conductor and bare earthed plate. 
Fig. 8 (b) shows large discharges on the positive peak using 
the same live conductor but an insulated earthed plate. 

Fig. 8 (c) shows the very widespread distribution of 
discharges using a cable type sample with oil-impregnated 
paper dielectric. Finally, Fig. 8 (d) shows the general 
type of discharge pattern caused by tracking on a paper 
bushing causing the formation of carbon. 

Other interesting features of insulation may be studied 
in a similar manner, such as the effects on corona ignition 
and extinction voltages of “ stress seasoning.” The result 
of subjecting composite fibrous insulation to low power 
frequency overvoltage stresses is frequently to raise the 
ignition and extinction voltage values. Other electronic 
tools employed for assessing quality of insulation after 
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high-voltage application 
include insulation resistance 
meters and moisture detect- 
ing equipment. 

More attention is now 
being given to the perform- 
ance of bushings and insu- 
lators under impulse voltage 
stresses when subjected to 
adverse climatic conditions. 
While the effects of wet 
weather and atmospheric 
pollution are much less pro- 
nounced than in the case of 
power frequency _ stresses, 
the closer gradation of 
insulation co-ordination now 
possible with the latest types 
of surge protective devices 
makes a knowledge of the 
behaviour of insulators under 
such conditions very desir- 
able. In general, it appears 
that the impulse voltage 
flashover under wet con- 
ditions is not more than 10 
per cent below the dry flash- 
over value. 

The insulation co-ordina- 
tion of any modern transmission system is now closely 
related to the performance of the latest types of surge 
diverters incorporating non-linear resistors. International 
and national specifications for these devices are in an 
advanced stage of preparation. 

The testing of surge diverters differs very considerably 
in many cases from impulse tests carried out on other 
equipment. For example, several of the tests are largely 
concerned with the performance of the non-linear resistors 
when subjected to surge currents. Several waveshapes are 
in common use, e.g. 5/10, 10/20, 1/500, 1/1000, 1/2000, 
500/1000 microseconds. The oscillographic recording of 
such currents at high amplitudes calls for special laboratory 
technique in the design of heavy current generators and 
in measuring equipment; and the design of very low 
inductance shunts for this purpose has been developed 
over many years. 

Since the operation of the series spark gap incorporated 
in the surge diverter takes place in considerably less than 
one microsecond in all good designs, greater care is needed 
also in the design of voltage dividers than is necessary for 
general impulse testing purposes when recording front-of- 
wave sparkovers. One of the most important type tests 
made is the “ operating duty test.” This comprises the 
simultaneous application of the power frequency voltage 
and surge current. Fig. 9 shows a typical circuit arrange- 
ment for such a test. 

The diverter is energised at the power frequency at a 
voltage not exceeding 110 per cent of its maximum rating. 
(It is important that during the flow of power current 
through the diverter the power frequency voltage should 
not fall below the rated value.) The diverter is also con- 
nected to a surge current generator as shown. 

For the largest type of diverter, the station type, a 10/20 
microsecond surge current having a peak value of 10,000 A 
is applied in four batches of five shots each. The applica- 
tion is timed to occur at the most onerous instant on the 
power frequency wave, that is about 20 electrical degrees 
before the peak of the half cycle of the same polarity as 
the surge. This is accomplished by means of the tripping 
transformer and point-on-wave selector which provides a 





Fig. 8.—lonisation tests on insulation: (a) Discharges from bare conductor to earthed plate; (b) Dis- 
charges from bare conductor to insulated earthed plate; (c) Discharges in cable type oil impregnated 
paper insulation; (d) Discharges due to carbonised tracking on paper bushing 


pulse to trigger the current generator and ensures the flow 
of power follow current through the diverter. 

In order to prove the ability of the non-linear resistors 
to withstand high energy current waves, long tail surges 
lasting for several thousand microseconds are generated 
by using high capacitors and inductors in pulse lengthen- 
ing networks. Currents up to the order of 1,000 A and 
wavetail times of 2,000 microseconds are generated in this 
way and closely simulate internally produced switching 
surge currents in transmission systems. 

Fig. 6 gives a general view of a high-voltage laboratory 
showing in the right-hand background a 2-5 million volt 
impulse generator. This is seen in process of being 
enlarged by the addition of new capacitor units to provide 
a total stored energy of 80 kW-sec, mainly required for 
testing high capacitance, low impedance test objects. 

The generator is built in a sixteen-stage modified Marx 
circuit having 0-4 microfarads/stage at a charging voltage 
of 160 kVp. It is arranged as an eight-column structure 
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Fig. 9.—Operating duty test circuit for surge diverters 
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with overall dimensions 16ft X 1oft base X 24ft high. The 
design is such as to provide maximum flexibility in the 
series-paralleling of the stages to allow the maximum 
generator capacitance and energy to be available at all 
output voltages. 

Transient records are made by means of four high- 
speed oscillographs incorporating 10 kV cathode ray tubes 
and cameras using 35 mm film. Calibration of the 
measuring equipment is obtained from accurate measure- 
ment of the parameters of voltage dividers and current 
shunts. These in turn are periodically checked against a 
standard 1 metre diameter sphere gap and using various 
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impulse voltage waveshapes, polarities and voltage ampli- 
tudes. 

Continuously recording temperature, pressure and 
humidity instruments are installed for correcting voltage 
values to standard atmospheric conditions where applicable. 

Whilst it is recognised that there are many other con- 
siderations determining the design and operation of elec- 
trical plant, there is little doubt that the proper co-ordina- 
tion of insulation systems will always remain an important 
factor in ensuring continuity of supply from high-voltage 
networks. It is hoped that the foregoing account will serve 
to indicate the means by which this is being achieved. 





Welded Construction 


DURING the last few decades, the increase in the use of 
welding as a method of construction has been enormous. 
Shipbuilding is perhaps the most striking example of this; 
in the most advanced designs lightweight superstructures 
are constructed from welded aluminium alloy. Other 
non-ferrous welding occurs in the fabrication of many gas 
turbine components, but the big increase, of course, has 
been in the use of welded steel—pressure vessels, refinery 
and chemical plant and structural steelwork. In the field 
of machinery the use of welding is also increasing. A 
satisfactorily strong and rigid welded structure can often 
result in savings in both weight and cost compared with 
an assembly of castings, and the change-over is frequently 
accompanied by a simpler and more pleasing appearance. 
The designer of electrical machinery may, however, be 
unfamiliar with the changes in outlook which are required. 
The British Welding Research Association is producing 
a series of booklets on the application of welding and metal 
joining techniques, and one of those recently published* 
should be of great assistance. 

Among the advantages to be obtained by the substitution 
of welded mild steel construction for cast iron are a saving 
in weight due both to the higher strength and stiffness 
of steel and to the fact that very thin-walled castings are 
not practicable to manufacture, especially when there are 
also heavy rims or bosses, while the gauge of sheet steel 
can be reduced as appropriate. The total weight saving 
has been known to be as high as 45 per cent, with a cost 
saving of 20 per cent. (Moreover, there is the possibility 
of fabricating in larger units than is possible with castings, 
where faces may have to be machined on several sub-units 
which are then bolted together. The advantages of 
castings and forgings where complex shapes are involved 
can be retained by welding such small castings as bearing 
hous‘ngs, etc., into a larger fabrication. 

It is essential to plan welding operations in advance, and 
in sufficient detail. The quality of steel and the electrodes 
to be employed can be chosen by reference to British 
Standards, and special jigs and positioners may effect useful 
economies in time. In this connection it should be noted 
that large welding currents, used in conjunction with suit- 
able heavy gauge electrodes, will drastically reduce the 
time taken to deposit weld metal, and hence the cost. The 
upper limit of current using manual welding is about 
400 A, but welding currents up to 2,000 A can be utilised 
in automatic welding machines, either of the continuous 
coated electrode type, or using the submerged arc process, 
and the heavy expenditure on these may well justify itself, 
particularly if butt welds are to be made in heavy plate. 
Full details of the weld preparation (the profile of the 
surfaces to be fused) should be given in the case of butt 
welds; the length of intermittent butt and fillet welds (with 
an allowance for craters at the ends of welds) and the depth 


of penetration required. Here again reference can be made 
to the appropriate British Standard; B.S. 499: 1952 com- 
prises a glossary of welding terms, and a series of standard 
welding symbols for use on drawings. 

A substantial economy, the possibility of achieving which 
should not be ignored, lies in the use of intermittent welds, 
and incomplete penetration welds where it is known that 
stresses are low or non-existent. Such welding is exten- 
sively employed in shipbuilding and on certain seams of 
large oil tanks. Full penetration must, however, be 
ensured if fluctuating load conditions exist: in this case 
there will be a high stress concentration at the root of a 
partial-penetration weld which may lead to fatigue failure. 

In many applications the stiffness of the structure may 
be as important a requirement as its strength; in fact it 
may not be possible to utilise the full strength of the steel 
due to excessive deflection. In these cases there is no 
advantage to be obtained from the use of high-strength 
materials, since their moduli of elasticity are the same as 
those of ordinary mild steel. Where, however, in highly 
stressed structures it is desired to take advantage of the 
higher strength/weight ratio of the low-alloy steels, diffi- 
culties arise in welding them, chiefly due to the formation of 
cracks either in the weld, or in the adjacent plate material 
which has been brought to a hard brittle condition. This 
is caused by the heating and cooling cycle through which 
it has been taken and, in fact, the occurrence of this heat- 
affected zone cracking has been shownt to depend upon the 
rate of cooling through a critical temperature range. Based 
upon these conclusions a controlled thermal severity welda- 
bility test has been developed for use in the investigation of 
the occurrence of hard zone cracking. It also depends upon 
the composition of the welding electrode and the electrode 
coating, and a weldability index can be assigned to any 
combination of steel and electrode. Steel compositions of 
high weldability have been established, and in general it 
is true that the higher the proportion of alloying elements 
in a steel, the lower must be the cooling rate if cracks in 
the heat affected zone are to be avoided; while since the 
mechanism of cracking involves the forcing out of solution 
of hydrogen from the cooling metal, the use of the low- 
hydrogen (fluoride) type of electrode coating is desirable. 
Once the steel composition and the type of electrode are 
established, the avoidance of hard zone cracking depends 
on the geometry of the joint to be made and on the initial 
temperature. This may imply that the joint needs to be 
preheated before welding is commenced.—P.L.D. 





* © Arc-Welded Machinery Construction in Mild Steel.’ iti 
Welding Research Association, 1956. Pp. 36. Price < —— 


t “The Weldability of High Tensile Structural Steels,’ C. L. M 
Cottrell, K. Winterton and B. J. Bradstreet (reprint of Ministry of 
Supply Report W.R. (D) 1/55). British Welding Research Associa- 
tion, 1956. Pp. vii + 100. Price £1. 
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GENERATION AND DEVELOPMENT 








Electrical Appliance Sales 


In May last the Central Electricity 
Authority issued a return of new 
domestic electrical appliances sold by 
Area Electricity Boards in England and 
Wales for the year ended 31st March 
(see Electrical Review, 18th May, 
p. 835). A further return now gives 
the sales during the June quarter with 
totals for the year to date, as shown in 
the accompanying table. It will be 
seen that the sales of cookers, water 
heaters and wash boilers have im- 
proved, but the demand for washing 
machines and refrigerators continues 
to be seriously affected by hire-pur- 
chase restrictions. 


from the area. Mr. G. Sanderson said 
it was remarkable how few people had 
commented on the poles that had gone 
up at Chapel Stile. He thought that 
visitors would benefit just as much as 
the local people from the scheme. Mr. 
D. Blair (N.F.U.) stated that farmers 
were in favour of the compromise plan. 

Details of the cost of the scheme 
were given by Mr. J. W. Chant, secre- 
tary, North Western Electricity Board. 
He said that to lay the whole of the 
cable underground would cost £30,000 
and an overhead line £8,000. Under 
the Board’s plan the extension would 
be partly overhead and partly under- 
ground and would cost £22,000. The 








Quarter Ended Cookers Water Wash Washing Refrigerators 
Heaters _Belters _Machines 

September, 1955... | 52516 | 60,308 | 13,690 34, 953 23,901 
% change over previous year —18°5 | +19°9 —16°0 —14 +52°1 
December, 1955 vs ) Se 389 33,586 13,695 32,146 8,558 
% change over previous year | —I9 2 + 55 —12°4 34°1 +145 
March, 1956 . | 45,462 «|G 13,176 20,464 3,764 
% change over previous year |} —189 + 76 —I41 | —59°7 —22:7 
June, 1956... ... «| «52,668 | ~—S62,415 15,151 17,378 13,495 
| % change over previous year + 03 +241 - 2 -54'8 —19°2 
| TOTAL: 12, months ended | 

June, 1956 .. | 208,035 187,924 55,712 104,941 49,718 
% change over previous year | —148 | +161 — 85 1-3 | - 79 








Sales of domestic appliances by 
Area Boards represent approximately 
the following percentages of total 
deliveries of these appliances to the 
home market: cookers 80, water 
heaters 40, wash boilers 50, washing 
machines 20 and refrigerators 25. 


Bankside Shuts Down 


Bankside power station, in South- 
wark, has had to shut down completely 
owing to a break in a main cooling 
water shaft. Temporary repairs have 
been carried out to prevent flooding of 
an adjacent area but permanent repairs 
now started are expected to take about 
a month, during which time no genera- 
tion will be possible. This station is 
oil fired and has a present installed 
capacity of 120 MW. 


Lake District Inquiry 


Speaking on behalf of about twenty 
local families at an inquiry at 
Ambleside last week into a proposal for 
an electricity supply extension to Lang- 
dale, Mr. H. Handley said the residents 
were satisfied that the parts of the line 
which it was proposed should be over- 
head would not be _ detrimental. 
Another local inhabitant, Mr. Graham 
Satow, considered that the telephone 
poles in the valley affected the ameni- 
ties more than the electricity poles 
would do, and Lady Simkin, of Great 
Langdale, said it would be “ tragic ” if 
they suffered more frustration through 
the scheme’s being further delayed; 
young people were likely to drift away 





estimated annual revenue, £500, was 
insufficient to pay the capital charges 
even if the whole line were overhead. 

Objectors included the National 
Parks Commission, the Council for the 
Preservation of Rural England, the 
Friends of the Lake District, the 
Ramblers’ Association and the Youth 
Hostels Association. Mrs. Dower, for 
the National Parks Commission, urged 
that the whole route should be under- 
ground, asking “Are we so poor a 
nation that great national undertakings 
like the North Western Electricity 
Board and the Central Electricity 
Authority cannot afford the compara- 
tively small sum required to ensure that 
the rare beauty of Langdale is handed 
on to future generations?” Sir Robert 
Ewbank and Mr. C. H. D. Acland, for 
the National Trust, supported the com- 
promise scheme but said they would 
have preferred the whole extension 
to be underground. Mr. K. S. Hims- 
worth, clerk to the Lakes Planning 
Board, called attention to the need for 
a national policy on the extra cost of 
underground cables in National Parks. 

The inquiry, which lasted all day, 
was held by Mr. H. W. Grimmitt 
(Ministry of Fuel and Power) and Mr. 
G. D. Buchanan (Ministry of Housing 
and Local Government). 


Romford Street Lighting 


With the switching on of the first 
of new lighting units in Eastern 
Avenue, the Romford Borough Council 
has virtually completed its post-war 
programme of lighting improvements. 


Gas lighting has now almost dis- 
appeared. When the Eastern Avenue 
lighting scheme is completed in the 
next few weeks the Council will have 
spent over £80,000 on new and 
improved lighting since 1950. This 
figure excludes expenditure incurred 
on lighting new housing estates, etc. 

The scheme for lighting Eastern 
Avenue—part of the London to Great 
Yarmouth trunk road—provides for a 
total of 321 units, consisting of 140 W 
sodium lamps in enclosed lanterns 
mounted on spun concrete columns 
giving a height to light source of 25ft 
and with an average spacing of 120ft. 
A staggered layout of columns has 
been adopted with the stagger on the 
two carriageways in step to avoid the 
columns being placed back to back on 
the central reservation. 

No electricity supply existed between 
Whalebone Lane and Mawney Road 
and between Heath Drive and Gallows 
Corner. It was necessary therefore to 
lay approximately 3,200 yd of 4-core 
cable, and opportunity was taken to 
control these lengths from four con- 
trol pillars each handling about 42 
columns. Elsewhere individual time 
switches are being used. . 

The scheme was designed by the 
borough engineer’s office to the 
approval of the divisional road engi- 
neer (Metropolitan Division), Ministry 
of Transport. The main contractors 
are Harland & Wolff, Ltd., the 
equipment used including “ Atlas 
Alpha One” lanterns supplied by 
Thorn Electrical Industries, Philips 
sodium lamps and control gear, 
Sangamo Type SSC time switches for 
individual units and Horstmann Type 
EH50 switches in control pillars. 

The total estimated cost of the work, 
including cabling and service connec- 
tions which have been carried out by 
the Eastern Electricity Board, is 
approximately £25,850. 


Cookers for Council Houses 


The Durham Rural District Council 
is seeking loan sanction for £2,000 for 
the supply of electric cookers for instal- 
lation in Council houses where tenants 
request them. Tenants will be charged 
Is 3d a week for twenty years to pay 
for the cost of supplying and installing 
the cookers. 


Dock Modernisation 


The British Transport Commission 
is to carry out improvements at 
Grangemouth Docks at a cost of 
£500,000. A principal feature of the 
programme will be the complete elec- 
trification of the equipment on the 
quay on the north side of Grange 
Dock. Nine hydraulic cranes and 
associated capstans are in use at 
present; these will be replaced by 12 
electric level luffing quay cranes. 
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Recommendations 


Tre International Special Committee on Radio Inter- 
ference (C.LS.P.R.), a committee set up in 1934 under the 
egis of the International Electrotechnical Commission, held 
its fifth plenary session in Brussels from 24th to 27th July, 
under the chairmanship of Mr. O. W. Humphreys 
(Director of the G.E.C. Research Laboratories). The 
secretariat is provided by the British Standards Institution. 
The Belgian National Committee of the LE.C. acted 
as host. 

The United Kingdom delegation was led by ‘Mr. E. L. E. 
Pawley (B.B.C.) and consisted of fourteen members drawn 
from the General Post Office, the Radio Industry Council, 
the British Electrical and Allied Manufacturers’ Associa- 
tion, the Institution of Electrical Engineers, the Electrical 
Research Association, the Society of Motor Manufacturers 
and Traders and the Radio Research Laboratory. 

The delegates split into three sub-committees, dealing 
with: limits of interference and methods of control; 
measurement of radio interference; and safety aspects of 
suppression techniques. ; ; 

The degree of suppression attainable in connection with 
electrical appliances is related to the leakage currents 
permissible. The Committee reports that for fixed 
permanently earthed appliances it appears possible to 
achieve adequate suppression without the consequent 
passage of a leakage current of more than § mA to metal- 
work connected to earth. For double-insulated and all- 
insulated appliances it is generally of no advantage from 
a suppression point of view to exceed a leakage current 
of 3-5 mA. For portable appliances designed for operation 
in the earthed condition adequate suppression can be 
achieved with the consequent passage of a leakage current 
of not more than o-5 mA from accessible metal parts to 
earth, but it is nevertheless advantageous not to restrict 
the leakage current to this value if the safety requirements 
appropriate to the manner in which the appliance is 
installed permit a higher current. 


Measuring Interference 


As regards the drafting of specifications for the measuring 
apparatus which is required for the evaluation of radio 
interference, the C.I.S.P.R. reports that work is nearing 
completion on equipment for measuring interference to 
sound broadcasting on frequencies between 150 kc/s and 
30 Mc/s, and work is now proceeding on equipment for 
measuring interference to sound and television broad- 
casting on frequencies between 25 and 300 Mc/s. It is 
considered that this equipment will also prove useful in 
the study of interference to services other than sound and 
television broadcasting. 

The Committee requests the national committees of the 
LE.C. to endeavour to secure the agreement of the 
competent authorities in their own countries that the limits 
applied to the interfering voltage at the terminals of 
appliances should lie within the following ranges : — 


Limit of interfering 


Frequency band to be protected 
voltages at terminals 


150-200 kc/s §00-1,500 nV 
200-285 kc/s §00-1,000 nV 
525-1605 kc/s §00-1,000 pV 


It is hoped to make recommendations at a later date on 
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Suppression of Radio Interference 


of the C.LS.P.R. 


the precise limits to be adopted for the terminal interfering 
voltage and for the interference field strength for the above 
and other frequency bands. 

The C.I.S.P.R. is awaiting proposals from the I.E.C. 
regarding the measurement of radiation from radio 
receivers (including television sets) and will then endeavour 
to formulate limits for the interference, taking into account 
radiation from both frequency-changing oscillators and 
time-base circuits incorporated in receivers. 

The manner of interpreting and applying limits for 
interference caused by appliances in large-scale production 
is obviously of importance but, apart from the statistical 
methods used in the United Kingdom (as laid down in 
B.S. 800) very little information is available on present 
practices. The C.I.S.P.R. therefore recommends that all 
concerned should study the British procedure and send in 
their observations. 


Classification of Complaints 


The C.I.S.P.R. recommends that in compiling statistics 
on interference complaints administrations should 
endeavour to arrange them in such a way that it is possible 
to extract the figures relating to identified interference from 
the following sources:—(a) low-power appliances incor- 
porating motors, thermostats, contacts, etc., as used in 
households, shops, offices and small workshops; (b) sound 
or television broadcasting receivers; (c) gaseous discharge 
lamps; (d) industrial, scientific or medical radio-frequency 
apparatus; and (e) high-voltage lines. These statistics 
should, when possible, be compiled separately for the 
different wavebands. 

In view of the fact that regulations in many countries 
forbid the use of capacitors connected to the outer metal- 
work of double-insulated appliances, thus making it more 
difficult than would otherwise be the case to achieve a 
satisfactory degree of suppression of radio interference, the 
C.I.S.P.R. requests the I.E.C. and the International Com- 
mission on Rules for the Approval of Electrical Equipment 
(C.E.E.) to give further study to the safety aspects which 
could arise if capacitors were to be so connected. 

There is at present a lack of uniformity in the procedures 
for specifying the earth leakage currents due to the 
presence of radio interference suppression capacitors. The 
C.1.S.P.R. therefore recommends that consideration be 
given to the significance of high-frequency leakage currents 
which can flow in such capacitors, and that the I.E.C. and 
the C.E.E. be asked that, when specifying the methods 
of measuring leakage currents, they should consider the 
adoption of 2,000 ohms as the value of the resistance to be 
inserted in the earth lead. 

The C.I.S.P.R. recognises that its main interest is the 
suppression of radio interference and that safety aspects, 
as such, are not within its competence. It therefore 
emphasises to international bodies concerned with questions 
of safety, the desirability that the limits of leakage current 
which they prescribe should be as high as is consistent 
with safety, in order to facilitate adequate radio interference 
suppression. 

Among the questions for further study by the C.I.S.P.R. 
are the following : — 

(a) The means of control to reduce interference caused 
by apparatus (including industrial, scientific and medical 
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apparatus), systems or installations, including their 
auxiliaries. 

(b) The criteria to be adopted in terms of frequency 
and duration of pulses, to determine whether a disturbance 
is to be regarded as continuous or discontinuous. 

(c) The nature, degree and incidence of interference to 
sound and television broadcasting, caused by ignition 
systems of self-propelled vehicles; various forms of electric 
lighting apparatus and gaseous discharge devices; electric 
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motors; domestic appliances and electric toys; and over- 
head power lines. 

(d) The parameters of radio interference fields to be 
measured when evaluating the effect of radiation from 
industrial, scientific and medical equipment; and the type 
of measuring instrument to be used. 

(e) Factors arising in the use of metallised paper 
capacitors for suppression purposes. 

(f) Terminology relating to radio interference. 


NEW BOOKS 


A.C. Switchgear—Vol. I: A Survey of Requirements. By 
J. R. Mortlock. Pp. 387; figs. Chapman & Hall, Ltd., 
37, Essex Street, London, W.C.2. Price 50s. 

This book is one of a series being written for the 
publishers by members of the staff of the British Thomson- 
Houston Co., Ltd. Mr. Mortlock, who is manager of the 
Power System Engineering Department, is well known for 
his contributions to the theory and practice of system design 
and the use of switchgear: in the present volume he is con- 
cerned primarily with the study of system fault conditions; 
the duty which falls upon switchgear in dealing with these 
conditions; and the determination of the appropriate 
switchgear rating. Arrangements and design principles of 
the various types of switchgear are not covered, these being 
dealt with in Vol. II of the work, which is to follow later. 

The first six chapters of the book are concerned with 
matters which rather belie the title but they represent a 
clearly written exposition for the average engineer of how 
to calculate the fault conditions with which he will have to 
deal, and what is aimed at in the protection of his circuits. 
The text is written from a practical point of view, the 
necessary tables and graphs of variables for certain standard 
arrangements and apparatus being given as required. 
Chapters 7 and 8 deal with arcs and with restriking voltages, 
the latter being dealt with at great length; and the last 
chapter covers the co-ordination of insulation as applied to 
all classes of power equipment. 

Readers will find clarification of their thoughts on these 
subjects and some up-to-date comments on possible future 
developments. The titling could well have been more 
explanatory of the contents but the binding is much better 
than that of a number of highly priced British books 
published recently.—H.R.M. 


Frequency Response. Edited by Rufus Oldenburger, Ph.D. 
Pp. 372; figs. The Macmillan Company, 10, South 
Audley Street, London, W.1. Price 52s 6d. 

A frequency response symposium was held in New York 
in December, 1953, as part of the annual meeting of the 
American Society of Mechanical Engineers. A number 
of papers were presented by experts, and these were sub- 
sequently published in the November, 1954, issue of the 
Transactions of the A.S.M.E. These papers have been 
republished, together with the discussion and ten other 
selected papers on the same subject, in one volume entitled 
“ Frequency Response.” 

Frequency response techniques are relatively new, and 
have developed from the foundations laid down by Dr. H. 
Nyquist in 1932, when he published his classical paper 
“The Regeneration Theory.”* As an introduction to the 
book, a brief explanation is given by Dr. Nyquist of the 
circumstances which led him to write his 1932 paper. 

In all, there are 28 papers included in the volume. These 
are divided into nine sections—fundamentals, frequency 
response aids, servo applications, process control, transient 
response, optimising, non-linear techniques, sampling 
systems and statistical methods. These titles are listed here 
to indicate the impressive range of subject matter. 

Not all of the papers are presented at a high technical 
level. Some are intended for those unfamiliar with 





* The Regeneration Theory.” H. Nyquist. Bell System Tech. 
Journal, Vol. I1, 1932, pp. 126-147. 





frequency response techniques. The practical aspects of 
frequency response measurement are not neglected. There 
has been an obvious attempt to prevent an unbridged gap 
appearing between theory and practice, and some papers 
are devoted to the design and utilisation of sine wave 
generators and computational aids. 

The majority of the contributions to this volume (about 
60 per cent) are of American origin. The remainder are 
contributions from Britain, Holland, Germany, France, 
Russia, Sweden and Japan. Five of the papers were pre- 
sented by British authorities on the subject. Two of the 
additional papers were translations from Russian publica- 
tions, one of these dealing with non-linear phenomena, and 
the other with the analysis of intermittent systems. 

With such a wide scope in terms of subject matter, 
complexity and nationality, no one would envy the editor 
his task of building up a single volume. The publication 
of a series of papers by a number of authors will always 
lack the conformity and continuity possessed by textbooks 
written by 4 single author, and this volume under review 
is no exception to this rule. However, the editor, Dr. Rufus 
Oldenburger, and his team can be congratulated on the 
excellence of the result. It is quite obvious that the editor 
has put in a great deal of personal effort in order that the 
papers should satisfy prescribed standards of presentation 
and clarification. The result is a volume which provides 
within one cover a comprehensive and authoritative survey 
of the subject and an invaluable source of reference to the 
newcomer and the expert.—R.S.M. 


BOOKS RECEIVED 


Peaceful Uses of Atomic Energy. Vol. 1. The World’s 
Requirements for Energy: The Role of Nuclear Power. 
Pp. 479; figs. Price 57s. Vol. 3. Power Reactors. 
Pp. 393; figs. Price 54s. Vol. 4. Cross-Sections 
Important to Reactor Design. Pp. 357; figs. Price 54s. 
Vol. 15. Applications of Radioactive Isotopes and 
Fission Products in Research and Industry. Pp. 327; 
figs. Price 54s. H.M. Stationery Office, P.O. Box 569, 
London, S.E.1. 


Vacuum Deposition of Thin Films. By L. Holland. Pp. 541; 
figs. Chapman & Hall, 37, Essex Street, London, 
W.C.2. Price 70s. 


Plastics Engineering. By F. T. Barwell, Ph.D., D.I.D., 
Wh.Sch., B.Sc.(Eng.), M.I.Mech.E., A.M.I.E.E. Pp. 43; 
figs. Cleaver-Hume Press, Ltd., 31, Wright’s Lane, 
Kensington, London, W.8. Price 3s 6d. 


Analysis of Electric Circuits. By William H. Middendorf. 
Pp. 306; figs. John Wiley & Sons Inc., New York. 
Chapman & Hall, 37, Essex Street, London, W.C.z. 
Price 48s. 


Closed Circuit and Industrial Television. By Edward M. 
Noll. Pp. 230; figs. The MacMillan Co., 10, South 
Audley Street, London, W.1. Price 34s 6d. 


Definitions and Formulz for Students: Modern Physics. 
3rd Edition. Compiled by L. R. B. Elton, Ph.D. 
Pp. 33; figs. Sir Isaac Pitman & Sons, Pitman House, 
Parker Street, Kingsway, London, W.C.2. Price 2s. 
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Modern Lighting Practice 


Fluorescent and Tungsten Combinations 


\\ HILE the use of fluorescent fittings for industrial and 
commercial lighting is now generally accepted, there are 
instances where tungsten lamps are more suitable, or when 
a combination of both fluorescent and tungsten lighting 
provides the best results. In the following notes we 
describe a number of recent lighting installations, some 
of which use tungsten lamps only, or in combination with 
fluorescent lighting. 

A new “ Mazda” installation has recently been com- 
pleted in a number of departments of the Woolston Works 
of J. I. Thornycroft & Co., Ltd., Southampton. The 
installation includes tungsten, mercury and fluorescent 
light sources. 

An installation of 160 blended light units housing 500 W 
tungsten and 400 W MA/V mercury lamps illuminates 
the iron and brass foundries and the turbine shop and 
workshop area. Blended light units are mounted either 
on or above 30ft high roof trusses, care having been taken 
to preserve the free passage of mobile overhead cranes. 
Fluorescent lighting has been used in the tool room, brass 
turnery and brass shop. 

The commercial and drawing offices have been relighted 
with fluorescent fittings. In the drawing offices installa- 
tions of 5ft fluorescent lamps are mounted in open-end 
reflectors on universal trunking, to give an intensity of 
30 lumens/sq ft on the working plane. The installation 
was carried out by Thornycroft’s own electrical depart- 
ment to plans prepared by lighting engineers of the A.E.I. 
Lamp & Lighting Co., Ltd. 


Blended Lighting 

The lighting of the sheet metal shop in the new 
extension of the Straysfield Works of Braham, Patterson 
& Benham, Ltd., Enfield, Middx., is of particular interest 
inasmuch as it consists of high mounted blended light 
units in a narrow shop. These units, manufactured by 
the Benjamin Electric, Ltd., each consist of two reflectors 
mounted on a trough, and so designed as to provide a 
perfect blend of mercury and incandescent light sources. 
The reflector for the mercury lamp (400 W) is finished in 
“* Crysteel ” vitreous enamel and that of the filament lamp 
(750 W) aluminium “ Brytal ” anodised inside, the outside 
being high-temperature stove-enamelled grey. Inside the 
trough the “ Saaflux ” lampholders and choke are supplied 
wired to a terminal block. The reflectors pass over the 
lamp and engage with plates by part turn, and are secured 
by a lockable screw. Visor covers are fitted to each 
reflector to protect the reflecting surface and keep it free 
from dust. The installation was carried out by A. Tindall 
& Son, Enfield. 

The planning and installation of an extension to Powers- 
Samas Accounting Machines, Ltd., works at Dartford, 
Kent, has been designed to promote the rapid assembly 
of calculating machines. A total of 357 Crompton “ new 
warm white” 80 W 5ft tubes in “ new-range ” “ Perma- 
white” open-top reflectors provide an average service 
illumination of 16 foot-candles over general assembly areas. 

The fittings are attached directly to the roof trusses 
so avoiding pendant suspensions and give relatively easy 
access for maintenance purposes. Pilot lighting for night 
watchmen patrols consist of filament lamps in industrial 


dispersive reflectors. The scheme, which includes work 
road lighting, was designed by the lighting section 0: 
Crompton Parkinson, Ltd., in co-operation with the work: 
engineers and the electrical contractors, Barlow & Young 
Ltd. Crompton cables are used throughout the installation 


Architecture and Lighting 


The lighting in the new Cecil Cinema, Hull, is a good 
example of close collaboration between the architect and 
the lighting engineer. 

The main lighting feature in the auditorium comprises 
five continuous runs of “‘ Osram ” de luxe warm white cold 
cathode tubing housed behind gilt-coloured sheet metal 
baffles in specially designed recesses in the ceiling. The 
system is electronically dimmed by means of automatic 
push-button control operated from the projection room. 

General lighting over the balcony and in the stalls below 
the balcony is provided by 9in diameter recessed fittings 
with concentric prismatic obscured glasses, while secondary 
lighting throughout the auditorium is by 43in diameter 
circular recessed fittings with 15 W pygmy lamps. A 
“night sky” effect is produced in the area. of ceiling 
which narrows towards the proscenium. It has been 
created by painting the ceiling dark blue and installing fifty 
miniature lighting fittings mounted in lines converging on 
the stage. The side walls have two rows of seven 
“ diabolo ” shaped wall brackets. 

A new method for the lighting of the organ console has 
been developed. This comprises an illuminated surround 
in sheet metal with groups of four holes pierced over its 
area. When unlit it appears to be a solid part of the 
console. When a three-colour change is switched on this 
impression of solidity disappears, giving way to a coloured 
lace-like tracery of light from the piercings which surround 
the organist. 

Over 4,85oft of “ Atlas Mark I” combined fluorescent 
lighting cable trunking has been used in a factory of 
J. Stone & Co. (Deptford), Ltd., at Crawley, Sussex. 
Specially designed in conjunction with Drake & Gorham 
(Contractors), Ltd., the main contractors responsible for 
the installation, the trunking consists of a steel fabricated 
H-section with reinforced sides, and has two upper 
compartments, one for the lighting supply cables and the 
other for light current supplies such as telephone and 
impulse clock wiring. The lighting has a level of 28 to 
30 lumens/sq ft and provides excellent working conditions, 
almost dispensing with the need for local lighting fittings 
on the machines. 

An installation has recently been carried out by 
Holophane, Ltd., in the club room of the new canteen 
building at Truman’s Brewery, Spitalfields, London, E.1. 
The prismatic fittings are “ In-Bilt ” “ Lentilite ” circular 
units recessed into the ceiling. Using 300 W tungsten 
lamps the fittings provide an intensive type light distribu- 
tion with dished prismatic lens plates and 10 lumens/sq ft 
is obtained evenly over the total floor area. 

Lumenated Ceilings, Ltd., has recently installed one of 
its ceilings in the control room of Earley generating station, 
near Reading. Covering a total area of 48ft by 25ft 
the main lumenated ceiling comprises a false ceiling of 
corrugated translucent vinyl sheet supported in a light- 
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veight framework, the whole being suspended below a 
ight source of forty-eight 80 W fluorescent tubes so as to 
hed diffused, shadow-free illumination on the control 
panels. The inclusion of emergency lighting has been 


contrived by dropping the central 28ft by 8ft series of 
‘iuminated panels 12in below the general lumenated 
ceiling level, which itself has a plenum depth of 2ft. 





<~* @! 
“ox ® 


* 20 @@% 





1. Crawley works of J. Stone & Co. (Deptford), Ltd. (Thorn Electrical Industries, Ltd.). 
3. Drawing offices of J. 1. Thornycroft & Co., Ltd. 4. Assembly bay of Powers-Samas Accounting Machines, Ltd., 
5. Control room, Earley power station, near Reading (Lumenated Ceilings, Ltd.). 
7. Straysfield works of Braham, Patterson & Benham, Ltd. (The Benjamin Electric, Ltd.) 


(Holophane, Ltd.). 
Dartford (Crompton-Parkinson, Ltd.). 
Hull (General Electric Co., Ltd.). 
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Adjustable spotlights are set in the two 14in wide series 
of hardboard panels running along the borders of the 
dropped section, the vertical sides of which are fitted with 
translucent vinyl sheets to provide maximum diffused light 
to the room. The installation was carried out by the 
staff of the Central Electricity Authority (Southern 
Division). 





2. Club room of Truman’s Brewery, Spitalfields 


6. Cecil Cinema, 
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Financial Section 





REPORTS and 
DIVIDENDS 


Ruston & Hornsby, Ltd.—In his 
statement, which has been issued with 
the report and accounts for the year 
ended 31st March last, Mr. W. J. 
Ruston (chairman) says that although 
there has been some fall in output 
during the year, following on the drop 
in the order book to which he referred 
last year, and the diminishing Defence 
Programme, this fall would have been 
greater were it not for the fact that 
they have kept down their selling 
prices. Another factor contributing to 
the fall in output is the hiatus created 
by the withdrawal from production of 
obsolete designs of engines, and their 
replacement by new designs. These 
new ranges of small and medium 
engines are now in production and he 
anticipates that their introduction will 
ultimately lead to an increase in the 
level of output. Last year he spoke 
of the order book as being down 
slightly on the previous year. This 
year the position is reversed, with out- 
standing orders at a slightly higher 
level than they were a year ago. 

After referring to the progress of 
the subsidiaries and associates, the 
chairman says that exports, direct and 
indirect, continue to represent some- 
thing over 70 per cent of the output in 
their main line of production. A 
Nuclear Energy Department has been 
established and they are pressing for- 
ward with the recruitment and training 
of staff in this new field. 

With regard to the future, the order 
book is sound, representing on the 
average about ten months’ production, 
but price competition, particularly 
from German and American competi- 
tors, is increasing in the most impor- 
tant markets and the growth of 
secondary industries continues in 
many countries on an_ increasingly 
competitive scale. If labour, essential 
services and materials costs continue 
to rise on the same scale as experienced 
in recent months, and if there is no 
alleviation in the present penal rate of 
taxation and high interest charges, it 
may be that profits will fall again 
during the current year. 


Hick, Hargreaves & Co., Ltd.—The 
annual meeting was held on 8th 
August, Mr. W. D’Arcy Madden 
(chairman and managing director) pre- 
siding. In the course of his speech, 
the chairman said that they had again 
experienced a satisfactory year. The 
works had continued in full produc- 
tion and contracts on their books still 
exceeded £4 million sterling and 


included condensing and feed heating 
contracts for the Central Electricity 
Authority for commissioning up to the 


end of 1960, which included five plants 
of 120 MW capacity. They had also 
received further orders for auxiliary 
equipment for the atomic power 
stations now under construction. The 
expanded nuclear power programme 
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to 1965 now announced would offer 
further opportunities in this field. The 
new testing and research buildinz 
would shortly be in operation. The 
commitment for capital expenditur2 
was £123,000, and further proposals 


Price Changes ir 








Two 
Weeks’ Dividend 1956 
Middle Rise =_—_e_ =_—_s, 
Company or Board Nom. price or Pre- Last Yield% WHigh- Low- 
Value 13th Aug. Fall vious est est 

Gilt-edged Stocks £sd 
Brit. Elec. 1968/73 - sce 180) 744 3 3 if {O06 801 744 
Brit. Elec. 1974/77 bis ... 100 713 —2 3 3 440 794 714 
Brit. Elec. 1976/79 soe ... 100 774 1 33 410 3 84 7 
Brit. Elec. 1974/79 ss .. 100 884 4h 41 416 0 95 88 

Overseas Electric Supply 
Calcutta Elec, ass ads ses, wt 20/3 +9d é6t 67 5 18 6¢ 20/9 19/- 
East African Power ane jac one 20/- +6d 7 7 7 6.9 21/3 19/6 
Nigerian Elec. ... es ona ED 17/6 —6d 10 10 Il 8 6 2I/- 17/- 
Palestine Elec. “A” sa ee 2 21/- Nil Nil Nil 21/- 21/- 
Perak Hydro-Elec. es ves. pel 16/- 10 10 — 17/6 14/9 

Equipment and Manufacturing 
Aberdare Cables ... ie wa. Sf 11/3 —3d 174 173 7S 6 13/6 10/6 
Aerialite ... sis ss i 4 4/9 884 45* aD 6 6/9 4/9 
Allen, W. H. ist ae ree | 36/3 20 10* Sia 3 39/- 33/6 
Aron Elec. Ord. ... = we 55/9 15 15 57 «4 56/- 53/6 
Assd. Automation ie vse JO} 18/- —I/- 10 5 215-06 19/- 17/- 
Assoc. Elec. Ord. ... — scat AES 68/9 14 15 4.7.3 85/6 57/9 
Automatic Tel. & El... saa Oe 57/6 +1/3 1S © 15 5 43 72/6 56/3 
Babcock & Wilcox ‘ie ee 74/9 —9d 15 15 4:03 85/6 64/- 
Baldwin, H.J. —... cai oa 5/- 20 20 800 5/- 3/9 
Bakelite... ses es .. 10/- 27/6 —6d 16 16 5 16 6 34/- 26/9 
Berry’s Electric ... ae «s Sf 6/3 -- 10t 800 6/6 5/9 
British Aluminium wae ss8 ee 78/9 +2/6 12 12 3 0 6 78/9 40/6 
B.I. Callender’s ... = ee | 49/- —I/- 10 123 ay 54/3 45/- 
B.I. Callender’s 6% Pref. re 21/9 +9d 6 6 5 10 3 22/6 20/3 
British Thermostat vs ee) 25/- 20 25 500 31/9 24/6 
British Vac. Cleaner 3 ice 7/- +9d 30 15* 10 14 3 8/9 6/- 
Brook Motors... ms cow A 31/9 —3/3 20 25 717 6 44/- 31/9 
Brush Ord. kis _ so he 5/9 10 10 814 0 7/9 5/9 
Bulgin, A. F. = is ae EE 4/9 45 50 ae 5/3 4/3 
Burco Dean ass sa os Se 8/3 —3d aa 224 1312 9 13/3 8/3 
Chloride El. Storage “A” ree: | 62/- —6d 173 174 513 0 73/6 60/9 
Clarke Chapman ... _ oat ES 115/- +10/- 20 224 318 3 J15/- 89/6 
Cole, E. K.... as — is) 17/3 —3d 174 173 5. ~@ 22/3 15/6 
Cossor, A. C. ‘ie = awe Ch 7/- 10 15 10 14 3 10/3 6/9 
Crabtree ... see ‘ita 10/- 27/- 20 20 . 2.9 29/3 27/- 
Crompton Parkinson Ord. «> 13/3 20 16* a ee 15/- 12/3 
De La Rue ane sis ee 16/3 —1/3 30 30 946 20/3 15/- 
Decca as seh sn ww 4) 26/3 —I/3 56% 432* 616 6 44/9 24/9 
Desoutter ... wed a ae 30/6 25 30 418 3 32/9 25/9 
Dewhurst ... is ae ey 6/6 24 30 _ 7/6 5/3 
Dictograph Tel. ... sist ae. (2]- 5/6 —3d 20 20 25.6 6/9 5/6 
Dubilier Condenser ae 4/6 —6d 25 30 613 3 4/9 3/6 
E.M.1. re pie ‘ve we 10/- 25/6 —2/- 10 15 Si7 9 37/- 25/6 
Electrical Components ... os 8% 13/9 25 25 32 16/- 12/6 
Elec. Construction “sd te 23/9 —2/6 8} 81 (ee 29/9 23/9 
Enfield Cable Ord. “ia oxo 14/9 Nil Nil Nil 19/3 13/6 
English Electric ... ies ine Ts 52/6 —1/3 123 123 415 3 66/3 47/3 
English Electric 32% Pref. os 13/- 3? 32 565 6 14/6 12/6 
Ericsson Tel. cb as Sf 35/6 20+ 20t 216 3f 42/9 33/6 
Ever Ready sg Fs ee 26/9 —9d 35 35 610 9 32/9 24/- 
Falk Stadelmann ... oT sonal 37/- +9d 15 173 923 45/9 36/9 
G.E.C. Ord. Bee wis sco 52/6 —2/6 123 14 56 2 65/6 50/- 
G.E.C. 61% Pref. ... sé ee 22/3 6} 64 516 9 23/9 21/3 
General Cables “ Po 5/- 11/3 30 30 3 6 9 13/9 11/3 
Greenwood & Batley... vos. tee 46/3 173 173 711 3 47/6 45/- 
Hackbridge Cable... ivr ISP 21/9 —I/- 2 30 618 0 24/6 18/9 
Hackbridge & Hewittic ... is SF 18/3 30 23* 660 22/- 17/3 
Heatrae... se i ee 3/9 15 15 800 5/I 3/9 
Henley’s ... a sie in. 40- 15/9 —6d 102 il3 7 6 8 19/9 14/- 
Holophane... sai = ns. 20/- —3d 25 30 710 0 20/3 17/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 


* After scrip issue. 


+ Free of income tax. 


t Dividend forecast. 
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for increasing the efficiency of the 
works were under consideration. 


Cable & Wireless, Ltd.—The report 
and accounts for the year ended 31st 
March last have been published by 


H.M. Stationery Office (1s net). The 
accounts show a total revenue of 
£12,926,451, as compared with 
£11,788,515 for the preceding year, 
and after meeting all charges, but 
before deducting taxation, the profit is 


Electrical Investments 











Two 
Weeks’ Dividend 1956 
Middle Rise _—_ —— 
Company or Board Nom. price or Pre- Last Yield% High- Low- 
Value 13th Aug. Fall vious est est 
Equipment and Manufacturing—continued &. 6.4 
Hoover 5/- 23/6 —1!/6 70 50 1012 9 39/3 23/- 
LC. si él 43/9 —2/3 10 10 411 6 49/9 41/3 
Intl. Combustion ... 5/- 18/6 25 20* 58 0 25/- 15/3 
Johnson & Phillips él 40/9 —6d 15 15 FF? 3 46/6 37/6 
Lancashire Dynamo él 42/6 15 Tag 5 3 6 49/9 40/9 
Laurence, Scott 5/- 15/3 124 15 418 3 16/9 13/3 
Lister, R. A. | 28/9 —6d 93 10 619 0 35/3 27/6 
London Elec. Wire él 48/3 —1/3 123 123 LE a 52/9 46/5 
Lucas, J. él 31/3 7 73 416 0 40/3 29/6 
Marryat & Scott ... 2/- 10/- —I/- 30 30 600 11/3 9/6 
Mather & Platt fl 52/6 15 15 54 3 65/3 51/6 
Metal Industries ... él 17/6 —1/6 9 9 = 27/- 16/3 
Midland Elec. Mfg. fl 45/- 10 123 § tk <Q 48/6 43/6 
Morphy-Richards ... 4/- 20/- & 50 10 0 0 27/3 20/- 
Murex ee él 68/3 —3/- 20 20 S73 70/3 60/- 
Newman Ind. 2/- 2/3 10 10 ews 2/9 2/1 
Oldham & Son I/- 2/3 20 173* 715 6 3/- 2/3 
Parnall (Yate) 5/- 5/9 14 12 10 8 9 9/6 5/6 
Parsons, C. A. él 90/- +1/3 10 10 2 4 6 90/- 61/6 
Plessey... ae 10/- 68/9 273 30t 4:7 3 87/6 56/- 
Pye “A’"’ Deferred 5/- 17/- —6d 123 124 313 6 21/3 14/- 
Revo 10/- 14/3 9 9 6 6 3 14/6 8/3 
Reyrolle fl 110/- +1/3 15 16} 219 O JNI/- 81/- 
Rheostatic ... Fs , 4/- 9/6 183 12t SE ':¢ — 8/3 
Richardsons Westgarth ... «a 35 15/6 16% 16% SF 6@ 17/- 13/9 
Scottish Cables... 4l/- 15/9 —é6d 274 274 619 3 17/9 15/9 
Smith (England), S. 4/- I/- +6d 17} 174 6 7 3 14/3 10/6 
Southern Areas él 15/- —1/3 10 7 10 0 0 28/9 16/3 
Strand Elec. 5/- 6/9 173 15* i 23 8/6 6/9 
Sturtevant ... 5/- 23/- +3d 14°44 = I5t Ss 3A 22/6 
Sun Elec. ... ‘ él 33/9 1/3 15 20 117 0 37/6 35/- 
Switchgear & Cowans 5/- 13/6 —3d 20 25 & S32 17/- 13/6 
Taylor Tunnicliff ... 5/- 1/9 15 15 & F 9 14/- 11/3 
T.C.c. 10/- 43/- 25 25 5 16 3 45/- 40/6 
FG. EM. ..: él 27/- —6d 8} 8} 6 6 0 34/- 26/- 
Telephone Mfg. 5/- 7/3 +3d 10 10* 618 0 8/6 6/3 
Thorn Elec. 5/- 16/3 —I/3 20 is* 412 3 22/6 16/- 
Thornycroft fl 41/3 15 15* 2 $6 49/9 41/3 
Tube Investments... | 58/9 —I/3 22% 14*f 4153 70/6 54/9 
Vactric 5/- 12/- —I/6 15 173* F 42:3 15/- 11/6 
Veritys Pa 5/- 7/6 —é6d 123 123 8 69 10/- 6/9 
Walsall Conduits ... 4/- 13/3 70 20* 609 13/6 10/9 
Ward & Goldstone 5/- 38/9 —9d 30 35 410 3 39/6 29/- 
Watford ‘ 2/- 6/- —3d 25 25 8 6 9 7/6 6/- 
Westinghouse él 72/6 18 18 419 3. 100/- 71/6 
West, Allen 5/- 12/9 15 15 Si? ¢ 14/6 11/6 
Wolf Electric 5/- 17/6 20 20 5 14 3 26/3 17/6 
Trusts, Transport and Communications 

Anglo-Am. Tel.: 

A. Ord. ... 100 723 6 6 8 5 6 80 (73 
Ord. ans 100 453 32 3}? $49 54 45 
Anglo-Portuguese... ad ion 21/9 —t/3 8 8 , 2 '¢ 23/6 20/3 

Brit. Elec. Traction: 
Def. Ord. “A” = co Joe 17/- 224 224 612 3 20/- 15/6 
Cable & Wireless: 

Ord. — ren a 10/3 10 10 417 6 11/3 9/6 
4% Loan oes om .. 100 91 4 4 48 0 923 88 
Calcutta Trams... ss sis 25/6 +1/6 6t Tht 517 9f 26/3 23/- 
Cape Elec. Trams ... ef oes: 60 17/6 —9d 53 7} sil 5 20/3 18/- 
Marconi Marine ... tes ane 31/6 10 10 670 34/- 31/- 
Oriental Tel. Ord. es i 70/- —3/9 16 = — 90/- 67/6 
Telephone Rentals i “ae ae 10/6 —6d 123 123 519 0 1/9 9/9 
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£2,183,983 (against £1,828,220). From 
this the following appropriations have 
been made:—Taxation, £1,360,3133 
capital reserve in respect of tax relief 
on investments, £88,293; general 
reserve, £200,000; dividend of 4 per 
cent (unchanged), £690,000. The 
balance of £45,377 is added to £750,936 
brought in, making £596,313 to be 
carried forward. 


Oldham & Son Africa, Ltd.—The 
consolidated trading profit for the year 
ended 31st March last is £158,637, as 
compared with £156,388 for the pre- 
ceding year, and after deducting 
depreciation and interest, there is a 
balance of £145,276 (against £143,154) 
subject to taxation of £44,663 
(£43,802). The dividend for the year 
is maintained at 15 per cent. The 
report states that considerable 
advances have been made in the supply 
of electric cap lamps. In addition to 
the electric cap lamp and battery busi- 
ness, certain other forms of lighting 
have been developed and introduced 
to the mining industry. 

Metal Industries, Ltd. — The 
accounts for the year to 31st March 
last, subject to audit, show a loss of 
£544,923, before taxation, as compared 
with a profit for the previous year of 
£631,445. With taxation recoverable 
of £124,667, the loss is reduced to 
£420,256 (against a net profit of 
£277,989). After minority interests, 
the loss attributable to the parent 
company is £417,561. No dividend is 
proposed on the ordinary capital for 
the year (against 9 per cent). 

It was announced by the directors 
in February last that they were seek- 
ing the advice of Cooper Brothers & 
Co., chartered accountants, on the 
administration of the group. Some of 
Cooper Brothers’ recommendations 
after the investigation of subsidiary 
companies have been put into effect, 
and when their final report has been 
received, a fuller statement will be 
included in the chairman’s speech 
which will be issued with the report 
and accounts. 

The Nigerian Electricity Supply 
Corporation, Ltd., reports a profit of 
£141,870, before taxation of £67,982, 
for the year ended 29th February last, 
as compared with £111,358 for 1954-55. 
General reserve receives £25,000, and 
it is proposed to pay a final dividend 
of 6 per cent, making 10 per cent for 
the year on capital of £743,181 as 
increased by a one-for-four scrip issue. 
For the previous year the total distri- 
bution was Io per cent, which included 
a bonus of 2 per cent. 

Parmiter, Hope & Sugden, Ltd.— 
The report and accounts for the year 
ended 31st March last now issued show 
trading profit of £86,862, as compared 
with £64,816 for the previous year, 
and after providing £40,860 for taxa- 
tion, the net balance is £209,426 
(against £19,410). As we have already 
reported, the proposed final ordinary 
dividend is 22} per cent, again making 
30 per cent for the year. The balance 
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carried forward is £25,377 (against 
£21,474 brought in). 

The report states that the turnover 
has increased in the year under 
review, and the improved ordering 
rate which was noted at the last 
annual meeting has been maintained. 
Advances averaging 73 per cent in the 
prices of products due to rising costs 
and wages have been effected without 
prejudicing the order book. 


The Ebonite Container Co., Ltd., 
reports a group profit for the year to 
31st March last, after meeting all 
charges, except taxation, of £221,728, 
as compared with £266,045 for the 
preceding year. After providing for 
taxation of £102,578, the net profit is 
£119,150 (against £139,869). It is pro- 
posed to pay a final dividend of 15 per 
cent, making 25 per cent for the year. 
The distribution for the previous year 
was 30 per cent but was paid on 
smaller capital. The balance carried 
forward is £158,240 (against £134,477 
brought in). 

The English Electric Co., Ltd., has 
declared an interim dividend of 4 per 
cent on ordinary capital of £15,221,721. 
A similar rate was paid a year ago but 
this was paid on capital of £11,416,291 
before a one-for-three rights issue. 


The London Electrical & General 
Trust, Ltd—The gross revenue for 
the year ended 30th June is £156,538, 
as compared with £132,908 for 1954-55, 
and after meeting expenses, debenture 
interest and taxation of £56,123, the 
met revenue is £68,870 (against 
£56,625). It is proposed to pay a final 
dividend of 10 per cent, making 14 per 
cent for the year on £480,000. For the 
previous year the total dividend was 
13 per cent, when the interim dividend 
of 4 per cent was paid on £240,000. 


Aberdare Cables Africa, Ltd.—The 
Amsterdam correspondent of the 
Financial Times reports that the 
Netherlands Cable Factory, of Delft, 
will acquire a considerable interest in 
Aberdare Cables Africa, Ltd., of Port 
Elizabeth. 


New Companies 


Domestic Appliances (Uxbridge), Ltd.— 
Registered 11th July. Capital £500. Manu- 
facturers of and dealers in and repairers of 
electrical and mechanical apparatus, acces- 
sories and components, including refrigerators, 
washing machines, radio and television sets, 
etc. Directors: E. F. E. Carter and Mrs. 
Margery S. Carter. Regd. office: “ High- 
field,”’ Sear Mead, Sear Green, Beaconsfield, 
Bucks. 


Andrew Phillips, Ltd.—Registered 12th 
July. Capital £500. Designers, business con- 
sultants, manufacturers of and dealers in 
apparatus, instruments, devices, machinery, 
appliances and accessories for use in connec- 
tion with the electrical, mechanical, radio, 
television and nuclear physical industries, etc. 
A. Phillips is permanent managing director. 
Solicitors: Davenvort Lyons & Co., 14, Soho 
Square, London, W.1. 


William Watt (Electricians), Ltd.—Regis- 
tered in Edinburgh 13th July. Capital £2,500. 
Mechanical, electrical and heating engineers, 
etc. Directors: G. M. Warwick, 13, Queens 
Park Avenue, Edinburgh; and W. J. Richard- 
son, 3, Clermiston Medway, Barnton, Edin- 
burgh. 


Dome Electric (Brighton), Ltd.—Registered 
12th July. Capital £1,000. Electrical engi- 
neers, etc. Directors: P. O. Gates and 
Mrs. Eileen L. Laurence. Regd. office: 13, 
Ship Street, Brighton, Sussex. 

E. H. Brown (Peckham), Ltd.—Registered 
3rd August. Capital £200. Electricians, 
mechanical engineers and manufacturers, 
workers and dealers in electrical apparatus 
and goods, etc. Directors: E. H. Brown and 
D. A. H. Russell. Regd. office: 9, Bonar 
Road, Peckham, S.E.15. 

M. J. Foster (Electrical Fittings), Ltd.— 
Registered 16th July. Capital £1,000. 
Manufacturers of electrical and lighting fit- 
tings, electrical engineers, etc. Directors: 
M. J. Foster, J. W. R. Fitzhugh and J. S. 
Foster. Regd. office: 1, Bruce Street, North- 
ampton. 

C. H. Couzens, Ltd.—Registered 16th July. 
Capital £500. Manufacturers and repairers of 
and dealers in dynamos, motors, armatures, 
magnetos, batteries, etc. Directors: C. H. 
Couzens and Mrs. Cora Couzens. Regd. 
office: 103, Eyre Street, Sheffield. 

Webb Conveyors and Automation, Ltd.— 
Registered 16th July. Capital £100. General 
engineers, manufacturers, importers and ex- 
porters of and dealers in control equipment, 
conveyors, switchgear, forgings, instruments, 
valves, appliances, and apparatus including 
all kinds of equipment designed or adaptable 
for use in the field of automation, electronics 
and instrumentation, etc. Regd. office: 116, 
Old Broad Street, E.C.2. 

M. B. C. Electrics, Ltd.—Registered 18th 
July. Capital £1,000. Retailers, suppliers, 
manufacturers, wholesalers, importers and 
exporters and dealers in television, radio, 
refrigerators, etc. Directors: S. J. Canton and 
L. W. Canton. Regd. office: 11, Peter Street, 
Manchester, 2. 

Electrical Circuits (Sankey), Ltd.—Regis- 
tered 7th June. Capital £2,000. Electric 
circuit etchers, electrical equipment special- 
ists, etc. Directors: C. Cash and J. Cash. 
Regd. office: Creasey Place, off Linby Street, 
Hulme, Manchester, 15. 

Dennis Electric Co., Ltd.—Registered 31st 
May. Capital £100. Manufacturers of elec- 
trical and mechanical equipment, etc. Direc- 
tors: J. P. Dennis and H. P. Dennis (directors 
of G. P. Dennis, Ltd., etc.). Regd. office: 56, 
Whitechapel, Liverpool, 1. 
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Testgear (Acton), Ltd.—Registered 2th 
June. Capital £100. Manufacturers, -e- 
pairers, testers, servicers and hirers out of 
and wholesale and retail dealers in electronic, 
radio and_ electrical testing gear, c:c, 
Directors: D. Cohen, Rachael Cohen and 
Margot Lever. Regd. office: 244-8, Abbay 
House, Victoria Street, S.W.1. : 


C. Seymour, Ltd.—Registered 25th Ju'y. 
Capital £100. _ Electrical and mechanical 
engineers, etc. Directors: W. H. J. Seymour, 
C. W. Seymour and Iris M. Philp. Reed. 
office: 42, Prestonville Road, Brighton. 


Pye Electric, Ltd.—Registered 12th Juy. 
Capital £100. Electrical, mechanical, hydrau- 
lic, atomic, nuclear and general engineers and 
contractors, manufacturers of and dealers in 
electrical, magnetic, atomic, nuclear and gal- 
vanic apparatus, switchgear, electric moto:s, 
etc. Solicitors: Bartlett & Gluckstein, 199, 
Piccadilly, London, W.1. 


Lee & Sundells, Ltd.—Registered 6th July. 
Capital £10,000. Electrical wholesalers, elec- 
trical equipment specialists, etc. Directors: 
G. Lee and R. Meeson. Regd. office: Smithy 
Lane, King Street West, Manchester, 3. 


Pentlyke Electrical Co., Ltd.—Registered 
6th July. Capital £100. Electrical engineers 
and contractors, manufacturers of and dealers 
in radio apparatus, etc. Regd. office: 156, 
Strand, London, W.C.2. 


Signs and Lighting (Northampton), Ltd.— 
Registered 5th July. Capital £1,000. General 
and mechanical engineers, electrical engineers 
and contractors, etc. Directors: W. J. Purser, 
L. L. Lewis and W. J. Gardner. Regd. office: 
48/50, Kettering Road, Northampton. 


Increases of Capital 
Barlow Bros. & Co., Ltd.—Increased by 
£5,000 in £1 ordinary shares, beyond the 
registered capital of £10,000. 
J. O. Grant & Taylor (London), Ltd.—- 
Increased by £10,000 in £1 ordinary shares, 
beyond the registered capital of £5,000. 


Liquidation 
M.M.J. Radio & Television Co., Ltd.— 
Particulars of claims by 23rd August to the 
liquidator, Mr. N. W. Osborne, 11-12, Fins- 
bury Square, London, E.C.2. 





TRADE MARK 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 25th 
August :— 

SIEMENS (design). No. B716,645, and 
No. B716,649 (design). Class 7. Electrical 
machinery and parts. SIEMENS (design). 
No. B716,646. Class 9. Electrical apparatus 
and instruments and parts, but not including 
electric dry cells or any goods of the same 
description. No. B716,650 (design). Class 
9g. Electrical apparatus and instruments and 
parts. SIEMENS (design). No. B716,647, and 
No. B716,651 (design). Class 11. All elec- 
trical goods and parts included in this class. 
SIEMENS (design). No. B716,648 and No. 
B716,652 (design). Class 12. Land vehicles, 
aircraft and watercraft, all electrically driven; 
and _ parts.—Siemens-Schuckertwerke Akt.- 
Ges., Erlangen, Germany. Address for ser- 
vice, c/o Haseltine, Lake & Co., 28, 
Southampton Buildings, Chancery Lane, 
London, W.C.2. 

No. 745,843 (design). Class 9. Electrical 
and electronic apparatus and instruments and 
parts.—Douglas Electronic Industries, Ltd., 
Brinklow, Rugby, Yorks. 

ERICOFON (design). No. 751,663. Class 9. 
Telephone instruments.—Telefonaktiebolaget 
L. M. Ericsson, Stockholm, Sweden. Address 
for service, c/o Haseltine, Lake & Co., 28, 
Southampton Buildings, Chancery Lane, 
London, W.C.2. 

Rep Devit (design). No. 749,985. Class 
7. Polishing machines, scrubbing machines, 
machines for waxing floors, machines for 
cleaning floors with steel wool, machines for 
oiling floors and machines for picking up 


APPLICATIONS 


water from washed floors, all being electri- 
cally operated and none being for domestic 
use; machines for sanding floors; lathes; paint 
mixing machines; and electric motors (not for 


land vehicles); and parts. RED Devi 
(design). No. 749,987. Class 9. Electrical 
apparatus and instruments; and polishing 


machines, scrubbing machines, machines for 
waxing floors, machines for cleaning floors 
and machines for picking up water from 
washed floors, all being electrically operated 
and all for domestic use—Red Devil Tools, 
Irvington, County of Essex, N.J., <D<bke 
Address for service, c/o Sydney E. Mc’Caw 
& Co., 49, King Street, Manchester, 2. 

Pye. No. 752,179. Pye (design). No. 
752,182. Class 9. Transformers, motors for 
gramophones, switchgear, wave guides, current 
rectifiers, commutators, condensers, con- 
vertors, current limiters and regulators, cut- 
outs, contact devices and relays, all being 
electric, and parts; resistances, cables, coil 
holders, connectors, conductors and terminals, 
all being electric—Pye, Ltd., Kadio Works, 
St. Andrew’s Road, Cambridge. 

BRILLON. No. 753,197. Class 9. Electric 
resistance wire.—British Valve & Electrical 
Accessories Manufacturing Co., Ltd., 19, 
Cropley Street, London, N.1. 

EMeERSO Etectric (design). No. 736,281. 
Class_ 11. Electric fans, electric air-heaters, 
electric air-circulators and electric air condi- 
tioning apparatus and installations Emerson 
Electric Manufacturing Co., Saint Louis, 
Missouri, U.S.A. Address for service, c/o 
Stevens, Langner, Parry & Rollinson, 5 to 9, 
pad Court, Chancery Lane, London, 

C2. 
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NEW PATENTS 


Electrical Specifications Recently Published 





The numbers under which the specifications will be printed and abridged are given in parentheses. 


Copies of any specification (3s od 


each including postage) will be obtainable after 22nd August from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


1950 
4773. United Kingdom Atomic Energy 
Authority.—Separating hafnium from zirco- 
nium. 22nd February, 1951. (Cognate appli- 
cation 2895, 6th February, 1951.) (755601.) 


1952 
22946. Standard Telephones & Cables, 
Ltd.—D.c. voltage amplifiers. 12th Septem- 
ber, 1952. (755603.) 
1953 
1346. British Thomson-Houston  Co., 


Ltd.—Electric discharge lamps utilising lumi- 


nescent material. 18th January, 1954. 
(75560S.) 
3112. Electric & Musical Industries, Ltd. 


—Cathode structures for electron discharge 
devices. 25th January, 1954. (755213.) 

9829. Marconi’s Wireless Telegraph Co., 
Ltd.—Colour television systems. 17th June, 
1954. (755609.) 

13930. Metropolitan-Vickers 
Co., Ltd.—X-ray tubes. 
(7§§612.) 

16894. 


Electrical 
18th June, 1954. 


British Insulated Callender’s 
Cables, Ltd.—Tool for removing welding 
flashes. 18th June, 1954. (7555IO0.) 

24149. British Dielectric Research, Ltd.— 
Electric capacitors. 31st August, 1954. 
(755615.) 

28047. 
Ltd.—Miulti-cavity magnetrons. 
tember, 1954. (755526.) 

28474. Kelvin & Hughes, Ltd.—Automatic 


British Thomson-Houston Co., 
22nd Sep- 


control apparatus. Ist November, 1954. 
(755618.) 

28860. Compagnie Générale de Télé- 
graphie sans Fil.—Impedance transformer 


networks. 19th October, 1953. (755219.) 

30345. Ericsson Telephones, Ltd., and 
Distin, L. S.—Electromagnetic relays. 3rd 
November, 1953. (755530.) 

34806. Carr Fastener Co., Ltd.—Electri- 
cal components and means for mounting 
these on a panel or support. 16th November, 
1954. (755496.) 

35125. Automatic Telephone & Electric 
Co., Ltd.—Mounting arrangements for elec- 
trical components connected to a terminal 


field. 14th September, 1954. (755627.) 
1954 

51. Hollins, J. R.—Electrical contact 
device. 1st January, 1954. (755328.) 

952. Telefunken Ges.—Method for the 


production of single crystals of semi-conductor 
materials. 13th January, 1954. (755422.) 
1095. Allmanna Svenska Elektriska Aktie- 
bolaget.—Capacitor type voltage trans- 
formers. 14th January, 1954. (755229.) 
1298. Ingenieursbureau Lemet Chromium 
H. Van Der Horst N. V., and Horst, H. Van 


Der.—Electrodeposition of iron. 15th 
January, 1954. (755635.) 

1483. Foster Wheeler, Ltd.—Vapour 
generators. 18th January, 1955. (755542.) 

1777. Falk, Stadelmann & Co., Ltd. 
—Electric shuttered socket. 21st January, 
1955. (755426.) 

3943. Gertsch Products, Inc.—Direct 


-eading very high frequency meter and signal 
zenerator. roth February, 1954. (755433.) 

4013. Simon-Carves, Ltd. — Magnetic 
separators. 9th February, 1955. (755240.) 

4068. British Thomson-Houston Co., Ltd. 
—Means for preventing collector surges. 31st 
January, 1955. (755546.) 

4107. Pilkington Bros., Ltd.—Glass insu- 
ators. 27th January, 1955. (755434.) 

4241. Accumulatoren-Fabrik Akt.-Ges.— 
Gas-tight sealed electric accumulators. 12th 
February, 1954. (755547-) 


4629. Nettle Accessories, Ltd., and Rev- 
ington, D.—Electric lampholders. 7th Feb- 
ruary, 1955. (Addition to 718002.) (755647.) 

4973. Westinghouse Brake & Signal Co., 
Ltd., Langridge, A., and Hunter, D. J.— 
Transistors. 14th December, 1954. (755440.) 

§015. Metropolitan-Vickers Electrical Co., 
Ltd.—Glazing apparatus for lipstick or other 
meltable substance in stick form. roth Feb- 
ruary, 1955. (755549.) 

§503. Carr Fastener Co., Ltd.—Electrical 
terminals. 13th January, 1955. (755651.) 

§711. Western Electric Co., Inc.—Tele- 
phone switching systems. 26th February, 
1954. (755335-) 

6874. Leber, F.—Electrical selector 
switching devices. 9th March, 1954. (755340.) 

7284. British Insulated Callender’s (Sub- 
marine Cables), Ltd.—Manufacture of electric 
power cables. 11th March, 1955. (Cognate 
application 28247, 30th September, 1954.) 
(755658.) 

7892. Ranco, Inc.—Temperature respon- 
sive and other expansible power elements. 
18th March, 1954. (755662.) 


8209. Wilkins & Mitchell, Ltd., and 
Wilkins, E. W.—Power driven wringing 
machines. 16th March, 1955. (755663.) 

8486. British Insulated Callender’s 


Cables, Ltd.—Manufacture of electric power 
cables. 22nd March, 1955. (755553.) 

10407. Soc. Industrielle de Liaisons Eléc- 
triques.—Connections for electric leads and 
like solid, twisted and tubular metal parts. 
8th April, 1954. (755557-) 

10456. Minister of Fuel & Power.— 
Electrodes for use in systems for the under- 
ground gasification of coal. 7th April, 1955. 
(755669.) 

10695. 
—High frequency amplifier circuits. 
April, 1954. (755271.) 

11042. Aircraft-Marine Products, 
Electrical connector for aluminium wire. 
April, 1954. (755272.) 

11676. Emag Elektrizitaits-Ges.—Electri- 
cal roller contact type switching arrangements. 
22nd April, 1954. (755674.) 


Philips Electrical Industries, Ltd. 
12th 


Inc.— 
14th 


11837. Radio Corporation of America.— 
Semi-conductor devices. 23rd April, 1954. 
(755456.) 


12149. Rheostatic Co., Ltd., Flight, T. N., 
and Sawyer, W. A.—Safety control devices for 
burners when firing furnaces. 27th April, 
1954. (755457.-) 


13022. Hoover, Ltd.—Cable storage reels 
for electrical appliances. 4th May, 1954. 
(755679.) 


13734. General Electric Co.—N-P-N junc- 
tion devices. 11th May, 1954. (755276.) 

14050. Philips Electrical Industries, Ltd. 
—Electric lamps. 13th May, 1954. (755682.) 

15263. British Insulated Callender’s 
Cables, Ltd.—Manufacture of insulated wires 
for electric communication circuits. 3rd 
May, 1955. (755567.) 

16330. Philips Electrical Industries, Ltd. 
—Frequency modulation radio _ receiver 
arrangements. 2nd June, 1954. (755282.) 

16607. Standard Telephones & Cables, 
Ltd.—Dies for use in the extrusion of cable 
sheaths. 4th June, 1954. (755686.) 

16613. Philips Electrical Industries, Ltd. 
—Negative feedback transistor amplifiers. 
4th June, 1954. (755367.) 

16792. Philips Electrical Industries, Ltd. 
—Method of manufacturing electric lamps. 
8th June, 1954. (755284.) 

17857. | Autophon Akt.-Ges.—Telephone 
subscriber’s station with anti-sidetone circuit. 
17th June, 1954. (755286.) 

17938. Standard Telephones & Cables, 


Ltd.— Method of soldering electrodes to semi- 
conductor elements. 18th June, 1954. (755691.) 


18955. Electromagnets, Ltd.—Magnetic 
separators. 31st March, 1955. (755470.) 

20432. Pirelli Soc. Per Azioni.—Joints or 
terminals for high voltage electric cables. 13th 
July, 1954. (Addition to 752377.) (755374-) 

20674. Marconi’s Wireless Telegraph Co., 
Ltd.—Apparatus for examining composite 
electrical waves. 20th April, 1955. (755375.) 


20751. Standard Telephones & Cables, 
Ltd.—Tape winding machines. 16th July, 
1954. (755474.) 

21766. I.-T.-E. Circuit Breaker Co.—Air 
puffer for electric circuit-breakers. 26th July, 
1954. (755377-) 

21812. Pilkington Bros., Ltd.—Glass 
electric insulators. 25th March, 1955. 
(755476.) 

24481. Krone, G.—Miulti-pole_ electrical 


plug especially for telecommunication cables. 
23rd August, 1954. (755385-) 

25299. Electro-Voice, Inc.—Electric dis- 
charge tube amplifiers. 31st August, 1954. 
(755388.) 

25138. British Thomson-Houston  Co., 
Ltd.—Electric control systems of the Ward- 
Leonard type. 27th July, 1955. (755581.) 

26270. Westinghouse Electric International 
Co.—Magnetic amplifiers. roth September, 
1954. (755302.) 

26305. Philips Electrical Industries, Ltd. 
—Television pick-up cameras comprising a 
lens turret whereof each lens comprises an 
adjustable diaphragm. 1oth September, 1954. 
(755303-) 

26633. Horizons, Inc.—Electrostatic print- 
ing. 14th September, 1954. (755486.) 

27125. Allmanna Svenska  Elektriska 
Aktiebolaget.—Electrical switchgear arrange- 
ment incorporating an air-blast  circuit- 
breaker. 20th September, 1954. (755585.) 

27268/9. Burgess Battery Co.—Primary 
electric cells and batteries. 21st September, 
1954. (755586/7-) 

28607. Allmanna Svenska Elektriska Aktie- 
bolaget.—Divertor switch for an on-load 
transformer tap changer. 5th October, 1954. 
(755589.) 

31461. Compagnie Francaise de l’Afrique 
Occidentale.—Aerial electric line support. Ist 
November, 1954. (755491-) 

33764/5. Stichting voor Fundamenteel 
Onderzoek der Materie.—Process of and 
apparatus for carrying out nuclear reactions. 
22nd November, 1954. (755495/6.) 


34281. Branch, R. F.—Decorative electric 
lamp fittings. 26th November, 1954. 
(755710.) 


34758. Hoover, Ltd.—Electric steam irons. 
1st December, 1954. (755711.) 

35048. Standard Telephones & Cables, 
Ltd.—Rural satellite telephone exchange. 
3rd December, 1954. (755407.) 

35288. Telephone Manufacturing Co., 
Ltd.—Chassis assemblies for electrical appar- 
atus. 6th December, 1954. (Addition to 
738642.) (755713.) 

35796. Standard Telephones & Cables, 
Ltd.—Vibratory electric motor, suitable for 
electric bells. roth December, 1954. (755715-) 

35812. Philips Electrical Industries, Ltd. 
—Oscillators comprising feedback circuits 
including very frequency selective elements, 
for example a crystal. roth December, 1954. 
(755497-) ; 

36570. International Business Machines 
Corporation.—Electronic counting system. 
17th December, 1954. (755413.-) 

37120. Telefonaktiebolaget L. M. Erics- 
son.—Devices for selecting and transforming 
pulses in multi-channel pulse communication 
systems. 22nd December, 1954. (755418.) 
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Work 





CONTRACTS OPEN 


Where * Contracts Open” are advertised in 
our ‘‘ Official Notices”? section the date of 
the issue is given in parentheses. 


Aberdeen.—6th September. County Coun- 
cil. Street lighting equipment. (See this 
issue.) 

Ashford (Kent).—1oth September. U.D.C. 
Street lighting equipment. (See this issue.) 

Australia.—21st September. Brisbane City 
Council. 1,500 street lighting lanterns and 
709 refractors. (E.S.B. 19441/56. Ten 
20569.)* 

roth October. 
of Queensland. 


State E!ectricity Commission 
Power and control cables. 
(E.S.B. 19390/56. Ten/20602.)* 

Belfast.—1 4th September. Municipal 
Electricity Department. Lighting and _ heat- 
ing installation in the Power Station West. 
(See this issue.) 

Birmingham.—22nd August. City Corpora- 
tion. Electrical installation in a flatted fac- 
tory, Dartmouth Street. (See this issue.) 

_ Costa Rica.—24th August. Institute Costa- 

ricense de Electricidad, San Jose. Nine volt- 
meters, transformers and low voltage relays 
and two test sets. (E.S.B. 19439/56. Ten/ 
20570.)* 27th August. 54 lightning arres- 
tors. (E.S.B. 19440/56. Ten/20573.)* 

Durham.—31st August. County Council. 
Miscellaneous items including electric lamps. 
(See this issue.) 

Formosa.—ist September. 
of China. Miscellaneous items including 
signal generators, meters, vacuum tubes, 
electric motors and generators, calculators, etc. 
(E.S.B. 19564/56.I.C.A. Ten/20620.)* 3rd 
September. Electrical apparatus including 85 
magnetic switches, 6 lightning arrestors, 5 
potential transformers, 10 multi-contact relays, 
insulated cable and wire, etc. (E.S.B. 20292 
§6.1.C.A. Ten/20686. \* 5th September. 
Machinery including 3 electric hoists, 1 elec- 
tric oven and 1 electric fan drying oven for 
use in concrete testing. (E.S.B. 20067/56. 
I.C.A. Ten/20708.)* 

Garstang.—21st August. R.D.C. 48 street 
lighting columns and sodium vapour discharge 
units for the Trunk Road A6 at Cabus, near 
Garstang. T. R. Ellis, surveyor, Council 
Offices, Garstang, near Preston. 

Hampshire.—1st September. County 
Council. Automatic internal telephone system 
for the county offices at Winchester. (See 
this issue.) 

Havant and Waterloo.—8th September. 
U.D.C. Street lighting equipment. (See this 
issue.) 

India.—23rd August. Director General of 
Supplies and Disposals. H.v. paper insulated 
cable. (E.S.B. 19970/56. Ten/20664.)* 

30th August. Government of Mysore 
Stores Purchase Committee. Two 2,000 kVA 
transformers. (E.S.B. 20078/56. Ten/ 
20672.)* Two 5,000 kVA transformers. 
(E.S.B. 20079/56. Ten/20673.)* 

Irish Republic.—6th September. Galway 
County Council. Electrically driven pump- 
ing plant for the Killimor water supply 
scheme. (E.S.B. 19836/56. Ten/20645.)* 

Lothians and Peebles.—27th August. Joint 
Police Committee. Electrical installations in 
the sub-divisional police headquarters and two 
blocks of houses at Bathgate, West Lothian. 
County architect, County Buildings, Lin- 
lithgow. 

Merton and Morden.—29th August. U.D.C. 
Street lighting equipment. (See this issue.) 


Central Trust 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Pill (Near Bristol)—Ham Green Hospital 
Management Committee. Electric lamps for 
twelve months from 1st September. Secretary. 

Ross-on-Wye.—1oth September. U.D.C. 
Street lighting equipment. (See this issue.) 

South Africa—23rd August. Union 
Tender and Supplies Board. 25 automatic 
charging, 6 battery charging, and 600 
selenium rectifiers. (E.S.B. 19793/56. Ten 
20616.)* P.v.c. wire for switchboards. 
(E.S.B.  19792/56. Ten/20624.)* 30th 
August. 30 detectors. (E.S.B. 19924/56. 
Ten/20646.)* 

29th August. South 
African Railways. 19491 / 
56. Ten/20623.)* 

Staines. —7th September. U.D.C._ Street 
lighting equipment. Surveyor, 240, London 
Road. 

Uruguay.—11th September. Adminis- 
tracion General de las Usinas Electricas y los 
Telefonos del Estado. Fluorescent lighting 
equipment. (E.S.B. 19559/56. Ten/20594.)* 
12th September. Ten transformer  sub- 
stations. (E.S.B. 19558/56. Ten/20610.)* 

26th September. Obras Sanitarias del 
Estado. Pumping equipment including eight 
electric pumping sets, four vacuum pumps and 
two electric motors, etc. (E.S.B. 18553/56. 
Ten/20595.)* 


ORDERS PLACED 


Dagenham.—Highways and Works Com- 
mittee. Accepted. Electrical works on the 
Marks Gate estate (£5,418).—Evans & Shea. 

Luton.—Education Committee. Recom- 
mended. Electrical installation work at 
Rotheram Secondary School (£7,873).— 
Scientific Electrical Services. 

Southampton. — Corporation. Recom- 
mended. Electrical installation work at Chapel 
sewage pumping station (£2,018).—Southern 
Electricity Board. 


WORK IN PROSPECT 


Particulars of new works and _ building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors. 

Addington.—Factory; S. Warner & Sons, 
Ltd., 427, Brighton Road, South Croydon. 

Ayr.—Houses (82), Forehill area; Scottish 
Special Housing Association, Ltd., 15, 
Palmerston Place, Edinburgh. 

Beaconsfield.—Primary school, Maxwell 
Road; Wm. Hartley & Son, builders, Wex- 
ham, Slough. 

Birmingham.—Dwellings (265), Kingshurst 
Hall Estate; H. Dare & Son, Ltd., builders, 
265, Alum Rock Road. 

Development of site in Caynham Road, 
Bartley Green, for multiple store; E. Wood- 
bourne, company architect, F. W. Woolworth 
3 Co., Ltd., 1 New Bond Street, London, 

T. 


Stores Department, 
Conduit. (E.S.B. 


Burnley.—Grammar school for boys, Ivy 
Bank; borough education architect. 

Cannock.—Houses (54), Wedges Mill and 
Primrose Park housing sites; J. P. Roberts, 
clerk to R.D.C., Council Offices, Cannock 


_ Road, Penkridge, Stafford. 


Cardiff.—First section of scheme of major 
extensions to the Cardiff College of Tech- 
nology and Commerce, Cathays Park; city 
surveyor, City Hall. 

Coventry. — New 
Y.W.C.A., National 
Street, London, W.1. 

Croydon.—Aged infirm persons’ hostel on 
site at rear of Queen’s Hospital (£110,000); 
E. Taberner, town clerk, Town Hall. 


(£51,500); 
108, Baker 


hostel 
Offices, 


Dagenham.—Laboratory, offices and stores; 
Samuel Williams & Sons, Ltd., Dagenham 
Dock. 

Dartford.—Flats and maisonnettes 
West Hill; borough surveyor. 

Doncaster.—Houses (96), on Intake estate 
(contracts Nos. 591 and 592); housing sur- 
veyor, 15, South Parade. 

Primary school, Clay Lane; T. H. Johnson 
& Son, architects, 20, Priory Place. 

Edinburgh.—Development of Royal In- 
firmary (£250,000), to be carried out in 
stages; South Eastern Regional Hospital 
Board, 11, Drumsheugh Gardens. 

Erdington.—Extensions to Technical Col- 
lege; Maddocks & Walford, Ltd., builders, 
Tyburn Road. 

Gateshead.—Third instalment of new 
technical college (£132,600); H. J. Cook, chief 
architect, Municipal Buildings, Swinburne 
Street, 8 

Hampshire.—First phase of new Basing- 
stoke Technical College, and second section of 
scheme for Farnborough Technical College; 
county architect, The Castle, Winchester. 

Hull.—Crematorium, Chanterlands Avenue; 
F. L. Charlton and J. L. Crowther, architects, 
21, Bond Street, Leeds. 

Ilford.—Three-storey block and alterations 
to existing buildings, for new kitchen and 
dining accommodation, at Dane/Christchurch 
Schools, Balfour Road; K. F. B. Nicholls, 
clerk, Ilford Town Hall. 

Ipswich.—Flats (64), Wells Street; borough 
engineer. 

London.—Flats (30), Mount Pleasant, Hol- 
born; borough architect. 

flices, Mansell Street, Stepney; National 
Dock Labour Board, 9, Upper Brook Street, 
W.1. 

Office block, 5-15, Cromer Street, St. 
Pancras; Unity Structures, Ltd., 35, Tavi- 
stock Square, W.C.1. 

Luton.—Shopping, community and _ health 
centres, branch library and other buildings, 
as development of Whipperley Ring Central 
Area; director of housing, Town Hall. 

Maidstone.—Factory and adaptations to 
premises in Sandling Road; W. & R. Balston, 
Ltd., paper manufacturers. 

Newcastle-upon-Tyne.—Flats and maison- 
nettes (120) in five-storey blocks at Tyne 
Quarry, Walker Road; city architect, 18, 
Cloth Market. 

Primary school at Kenton; H. V. Lightfoot, 
director of education, City Education Office, 
Northumberland Road, 1. 

Northfleet (Kent).—Houses (80), Painters 
Ash estate; U.D.C. surveyor, Council Offices. 

Peterborough.—Dwellings (82) in Oxney 
Road, Newark; Peterborough Estates, Ltd. 

Rickmansworth.—Office block; H. Fair- 
weather & Co., Ltd., builders, Hyde Works, 
St. James’ Lane, London, N.10. 

St. Helens.—Houses (104), Derbyshire Hill 
estate, Mount Pleasant; Architectural Depar'- 
ment, 5, Cotham Street. 

Stretford.—Office block, 562-572, Chester 
Road; National Coal soard, Hobart House, 
Grosvenor Place, London, S.W.1. 

Swindon.—Factory for British Moulded 
Plastics, Ltd.; T. Wilson & Son, Ltc, 
builders, 67, Sheep Street, Northampton. 

Wallsend.—Secondary technical schoo; 
Geo. H. Gray & Partners, architects, 5 
Camden Street, North Shields. 

West Bromwich.—Factory and _ office:, 
Kelvin Way; R. Cruickshank (Cellulose, 
Ltd., Black Lane. 

Weston-super-Mare.—Houses (94), O!/ 
Mixon estate; Holtby & Dudman, builder 
Rector’s Way. 

Whaley Bridge.—Fire station; F. H. Cross 
ley, county architect, St. Mary’s Gate, Derby. 


(44), 








